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ABSTRACT

. T.. e major objective of Project 3.27 was to determine the effects
of an atom~ic explosion on field medical installations, equipment, and
personnel as normally deployed in combat in support of the combined
arms and services and to determine t~he degree of protection which is
afforded by placing such installation3 in dug-in positions.I

The procedures employed in meeting the objectives of the test
encompazzed the estatlishmeat o: two types of composite field medical
installations at varying distances from ground zero in both a standard I
aboveground position and in a dug-in position constructed in accordance
with current Corps of Engineers doctrine.

Unit A, a composite battalion aid st ion and regimental collect-
Ing station was established in the standp'd squad tent Authorized by

0.1T/00E 8-7. This unit was erected at 4, 63 tt and 9,000 ft from actual
ground zero and contained all repre tative items of equipment
authorized for those units. 71

Unit Bj, a composite divis).on clearing station., mobile army
surgical hospitals,'and evacia*tion hospital., was established at
4.,163 ft.. 9,000 ft,, and P",000 ft, from actual ground zero. It was
erected in the standayhospital sectional tent currently authorized
for those units and tontalned all of the representative items of
equipment normaJ2* found in those installations. Unit B was divided
Into four soemdate tent. corresponding to a surgical tent; X-ray,.
dentale'(, maxillofacial., and ear,. nose, and throat tent; a
phazrua and laboratory tent; and a ward tent.

toth Urnit A and Unit B were established functionally and some of
thqequipment was operational at the time of the blast.

SResults of the test were highly satisfactory and demonstrated
casualty production and damage severe at the most forward site,
moderate at the Intermediate site, and mild-to-slight at the rea.rmost
site.

A comparative analysis at each site Indicates that 30 to 5veut greater protection for personnel and approximately 20 pa meea
greater protection for equipment is afforded by having the"e instl
lations dg In.

Utilisingl pment presently authorized to medical units in
current Tables of 012iL4tiN 'nnd Equipment, field medical installa,-
tions above ground bJeoted to overpre au~s and thermal energies in
=ooss of approxImate 3 psi and 9oa/a will be damaged to an

exue t wich, inl "roe the perftomanos, of their mis-sion for

t\3 -c;0
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Field medical installations in dug-in positions subjected to
overpressures greater than 31si but less than 7 psi, and less than
thermal energies of 15 cal/cm', may be considered as being capable of
fulfilling 10 to 90 per cent of their mission, depending upon the
alertness and ability of the surviving field unit personnel to success-
fully combat the primary and secondary fires following the attack and
the distance the unit was located from ground zero.

Fires in any installation subjected to the effects of an atomic
bombing will present a primary hazard. The hazard of fire will be
greatly reduced if units will police the area of readily combustible
material and store in protected shelters that combustible material
which must be maintained close by.

0
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This report is one of the reports presenting the results of the 78
projects participating in the Military Effects Tests Program of Opera-
tion UPSHOT-KNOHOLE, which included 11 test detonations. For readers
interested in other pertinent test information, reference is made to
WT-782, Summar= Report of the Technical Director, Military Effects
Program. This summary report includes the following information of
possible general interest.

a. An over-all description of each detonation, including yield,
height of burst, ground zero location, time of detonation,
ambient atmospheric conditions at detonation, etc., for the 11
shots.

b. Compilation and correlation of all project results on the
basic measurements of blast and shock, thermal radiation, and
nuclear radiation.

c. Compilation and correlation of the various project results on
weapons effects.

d. A sumuary of each project, including objectives and results.

a. A complete listing of all reports covering the Military
Effects Tests Program.

The data presented in this report, it is believed, will provide a
basis for planning and executing the provisions of medical service
within the combat zone under conditions of atomic warfare. lvgether
with target analyses of friendly areas, these data will enable the
selection of locations and conditions of establishment .medical
units within the combat zone in relation to such predetermined target
areas as wifl permit the medical service to accomplish its mission and
at the same time minimise the effects of a mass destruction weapon upon
medical units within such areas. WIith this information-together with
intormation as to ground zero, yield of weapon utilized, height of
burst, terrain, climatic conditions, and other data available immediate-
ly or determinable within relatively short periods of time-reasonable
estimates can be made as to the capability of medical units within
target areas to carry out their mission in connection with area damage
control and in support of the current military effort.
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2.35 Pharmacy and Laboratory, A, Scattering of Materiel
toward Gound Zero (Unit B, Site 1).... ........ 104

2,36 Pharmacy and Laboratory, A, Contents of Depot Packaged
3ther 'hmagd (O(it , sitel). ... ......... 104

2.37 Pharmacy and Laboratory, A, Destruction of TLoely
?aked Iteams ( unt nB site 1)....i.. c......... 30O

2.3 Pharmacy and Laboratory, A, Fusion of Glassaeww an
aresultof Fire (liMita, Sitel). • . .. a. .0 • eg* 3* 05

S239 Pharmwa wad Laboratory, A, IMcubator, Bacterial, 10%
Serviceable, Category (Unit B, Site*) .1 .)..... . 06
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2.40 Pharmacy and Laboratory, A, Water Distillation
Apparatus, 15% and 20% Serviceable, Categories
1 and3 (Unit B, Site 1) . . . . .... ..... . . . . .106

2.41 Pharmacy and Laboratory, A, Refrigerator, 10% -
Serviceable, Category 4 (Unit B, Site 1) . . . . . . . . . 107

2.42 Pharmacy and Laboratory, A Microscope, 5% Serviceable,
Category 4 (Unit B, Site *... 00 a0.0 0.*. *.. * 107

2.43 Ward, A, Scattering of Materiel toward Ground Zero.(Unit B, Site1) .. . . . . . . . . . 0
2.44 Ward, A, Scattering of Materiel away from Ground Zero

(Unit B, Site 1) . . . . .0.0.0 0 . . .. . .. 0 0 109
2.45 Ward, A, Gatch Beds, Left 90% Serviceable, Right 80%

Serviceable, Categories 1 and 2 (Unit B, Site 1) . . . . . 109
2.46 Ward, A, Metallic Bedpan and Basin,95% Serviceable,

Category 1 (Unit B, Site 1). . . . .0 * 0 0 0 * .* . .* 0
2.47 Ward, A, Wangensteen Suctions (3), 90%, 90%, and 90%

Serviceable, All category 1 (Unit B, Site 1) . • * • . . 110
2.48 Ward, A, Suction Apparatus, 40% Serviceable, Category

1 (Unit B, Site 1) . . . . . 0 0 . 0 0 0 0 0 0 0 0 * 0 0 111
2,49 Ward, A,. Infrared Lamp,50% Serviceable., Category 1

(Unit B, Site i) . . . ., o . . . . . . . . . . . . . . . 1
2.50 Surgery, B, General View Obliquely away from Ground Zero

(Unit By Site 1)0.00 *o *.00.0 *00..* * ,* * *00 3112
2.51 Surgery, B, General View Obliquely toward Ground Zero

(Unit B, Site 1) . * * 0 0 0 0 0 0 • * • • • • * • • 0 0 113
2.52 Surgery, B, Orthopedic Table,0% Serviceable, Category

4 (UnitB, Site 1). ***..* * ... . .. ..... 1o e 3
2.53 Surgery, B, Operating Lamp, 10% Serviceable, Category

4 (Unit B, Site 1) . .. . .. .. . . .. . .. . . •• 114
2.54 Surgery, B, Operating Table, Aluminum, Operating Lamp,

Right, 50% Serviceable, Respectively, Category 1 (Both) 3.15
(UnitB, Site 1) . . . a. .. . .. .. .. . .a 116

2.55 X-ray, B, General View (Unit B, Site 1). * 0 . . 116
2.56 Clinics Section, B, General View (Unit B, Site 1), 00 •
2.57 X-ray Section, B, Loading and Drying Bin, 85%

Serviceable, Category 1, Developing Tank, 15%, Category
2, Water Conditioner, 0%, Category 4 (Unit B, Site 1). . 117

2*50 X-ray Section, B, Control Panel, 100 ma., 90%
Serviceable, Category 2, Transformer, 90% Serviceable,
Category 2, and X-ray., 100 a.,. 0% Serviceable, Category
4(UnitB ,Sitel) ..• ... • ... .000.0.0 10

2.59 X-ray Section, B, X-ray, 15 ma., 30% Serviceable,
Category2 (Unit , Site 1). 0 0 0 000 . . . . . . . 1n

2,60 X-ray Section, B, Control Unit, X-ray ma., 50%
Serviceable, Category 4 (Unit B, Site 1) . • . . .. 119 /

2.61 Clinics Section, B, Chair, Specialist, 80F Serviceable,
Category 1, Lamp, Floor, Ccelay, 90% Serviceable,
Cateagoryl (Unit B, Site1). • • • • • • • • • . .a , 119

U
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2.62 Clinics Section, B, Chair, Dental, 65% Serviceable,
Category 1, Engine, Dental, 0% Serviceable, Category4, Chair, Specialist, Background, 65% Serviceable,
Category l (Unit B, Site 1) . . . . . . . . . .. . . . * 1202.63 Clinics Section, B, Table, Crerating, 80% Serviceable,
Category 1 (Unit B, Site 1) *.. . *. • • *• • • • • 1202.64 Pharmacy and Laboratory, B, Ceneral View toward
Pharmacy Section (Unit B, Site 1) o. . .* * * o . . . . 1212.65 Pharmacy and Laboratory, B, General View toward
Laboratory Section (Unit B, Site 1) . . . . . . . * . . . 1212.66 Pharmacy and Laboratory, B, ?efrigerator, 10%
Serviceability, Category 4 (Unit B, Site 1) . . . . . . . 1222.67 Pharmacy and Laboratory, B, W'ater Distillation
Apparatus, 30% Serviceable, Category 1 (Unit B, Site 1) . 1232.68 Pharmacy and Laboratory, B, Blood Storage Case, 0%
Serviceable, Category 4 (Unit B, Site 1).. . . * • • 1232.69 Pharmacy and Laboratory, Incubator, 10% Serviceable,
Category4 (Unit B, Site 1) . . . . . . . . . . . * . . .1242.70 Ward, B, General View (Unit B, Site 1) . . . . . 0 0 * 0 1252.71 Ward, B, Gatch Beds, 90% and 85% Serviceable, Category2 (Unit B, Site 1). . . . . . . . • . .0 0 & * * * * 0 e 25

2.72 Ward, B, Metallic Items Undam-aged (Unit B, Site i). ... 126
"2.73 Ward, B, Gatch Beds, Category 2, Wangensteen Suction,

Background, 75% Serviceable, Category 2 (Unit B, Site 1). 1262.74 Surgery, A, General View Obliquely toward Ground Zero
(Unit B, Site 2).*.. * * * 4 a * * * & * * * o * * * * 1282.75 Surgery, A, General View Cbliauely away from Ground
Zero (Unit B, Site 2) . . . .0.. . . . . . . . • . . . 1282.76 Surgery, A, Operating Table, Altminumi, 40% Serviceable,
Category 3 (Unit B, Site 2) . . ... . .. . . ... • 0 1292.77 Surgery, A, Instrument Stand,. Foreground, 88%
Serviceable, Category 1, Table, Operating, Steel, Back-ground, 90% Serviceable, Category 1 (Unit B1, Sit 2)0. 1292.78 Surgery, A, Table, Tnstruirent (2), Center, 95%
Serviceable, Category 1, Lamp, Operating, 75%
Serviceable, Category 2 (Unit B, Site 2). . . . . . . . . 1302.79 X-ray, A, General View Obliquely away from Ground Zero(UnitB, Site 2).. .. 0000........ 00 . .. 1302.80 X-ray, A, General View Obliquely toward Ground Zero(Unit B0 Site 2)... . . . . . . . . • 0 0**000 0000

2.81 X-ray, A, Control Unit 100 na.., Foreground, 80%
Serviceable, Category 1, Loading Bin and Dryer, Back-
groud, 70% Serviceable, Category 1 (Unit B, Site 2)... . 32.82 X-ray, A, Portable 15 ma. X-ray, Background, 90%

SServiceable, Category 1 (Unit B, Site 2)......... 1022.83 X-ray, A, Cassette Changer, Left Forejround, 90%
Serviceable, Category1 (U•it B, Site 2)o.. • • * •* 133
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2.84 X-ray, A, 100 ma. X-ray Table, Foreground, 50% g
Serviceable, Category 3, 15 ma. X-ray Tube, Back-
ground, 50% Serviceable, Category 3 (Unit B, Site 2) . . . 133

2.85 Clinics Section, A, Table, Operating, Steel, 35%
Serviceable, Category 1 (UnitE, Site 2) . . . . . . * . 9 134

2.86 Clinics Sect-ion, Chair, Dental, 60% Serviceable,
Category 1 (Unit B, Site 2).... • . * a • • • * ** 134

2.87 Clinics Section, Chair, Specialist, 40% Serviceable,
Category4 (Unit B, Site 2). * * a • 0 • 0• 0 • 0•0 0 * 135

2.88 Pharmacy and Laboratory, A, General View Obliquely
awayfrom Ground Zero (Unit B, Site 2) *. . * .* a *• • 136

2.89 Pharmacy and Laboratory, General View Obliquely
toward Ground Zero (Unit B, Site 2)... . . .... 6 a 0 0 136

2.90 Pharmacy and Laboratory, A, Items Packed Loosely,
Damaged (Unit B, Site 2j . . 0 . . . . • • • • . • • .* 137

2.0,1 Pharmacy and Laboratory, A, Contents of Boxes, Left
of Center, Undamaged (Unit B, Site 2)o . * * * * * .*. 137

2.92 Pharmacy and Laboratory, A, Water Distillation
Apparatus, 60% Serviceable, Category 1 (Unit B, Site 2).* 138

2.93 Pharmacy and Laboratory, A Incubator, 75% Serviceable,
Category 3 (Unit B, Site 21. *. .0. ..0 . . . . .0. • • 138

2.94 Pharmacy and Laboratory, A, Microscope, 65% Serviceable9
Category 3 (Unit B, Site 2)00..... • • • • • * • • • 139

2.95 Pharmacy and Laboratory, A, Refrigerator, 90%
Serviceable, Categoryl1 (Unit B., Site 2) *0 * # 00 0* 139

2.96 Pharmacy and Laboratory, A, Prescription Balance, 80%
Serviceable, Category 3 (Unit B, Site 2) . . 0. . 0 a 0 . 140

2.97 Ward, A, General View Obliquely toward Ground Zero
(UnitE, Site 2) . .*. * .* .* e * * e • * • * * • e * 9 141

2.98 Ward, A, General View Obliquely away fram Ground Zero
(Unit B, Site 2) e * * * * * o * * * . * e e * * e * * a 141A

2.99 Ward, A, Fragile Items Showing Slight to No Demage
(UnitB, Site2) 0.. 0 0 * 0•00000 *00 0 0 142

2.400 Ward, A, Nontra ile Items Showing No Damage
(UnitB, Site2. ...... 0 0 0 0 * .. 0 0 00 0 14.

2401 Surgery, B, General View from North (Unit B, Site 2) 9. 43
2.102 Surgery, B, General View from South (Unit B, Site 2) . .*. 14A
2403 Surgery, B, Contents of Chest Undamaged (Unit B, Site 2) e 145
204O Surgery, B, Operating Table, Steel, 100% Serviceable,

Categoryl (Unit , Site 2).. 0 00 0 000 0 0 000 00 145
2*105 Surgery, B, Operating Table, Aluminumi , 100% Serviceable,

Categoryl (UnitE, Site 2). . 00 * • * • * • • * •0 146
2.106 Surgery, B, Inatrment Tables with Instruments, 100%

Se•Leieble, Catego ry 1 (Unit B Site 2) * *. .. ... . 146
2.=07 Suwery, B, Table, Operating; Steel, 100% Serviceable,

Category 1, Unsterile Supplies Undamaged (Unit B, Site 2). 147
240 Xray, B, enaeral View Look1mg South (Unit B, Site 2). . 147
2.309 -rsq, B, General View Looking North (Unit B, Site 2). . 34a
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2*.1O X-ray, B, General View of X-ray Section after Removal
of Tentage (Unit B, Site 2) . .... . .. .0 * , l1

2.31 X-ray, B, Trasefcmer, 100 ma., 100% Serviceable,
CategoryI(UnitB. Site2) ........ ...... 150

2.112 X-ray, B, 15 ma. Portable X-ray, 100% Serviceable,
Categoryl (UnitB, Site 2) .e ... * ......... 150

2.113 X-ray, B, Cassette Changer, 90% Serviceable, Ca"agory

1 (Unit B, Site 2)..... * o o o o a .• • e - 151
2.114 X-ray, B, Darkrocm Tent, 75% Serviceable, Category 2,

15 ma. X-ray, Right, 100% Serviceable, Category I
(Unit B, Site 2). o* o. .o. . . o e. . .. e . *•- o • e 151

2.115 Clinics Section, B, Chair, Specialist, 95% Serviceable,
Category I (Unit B, Site 2) . * . .S . . . . .9 . .& . .. .* 152

2.116 Clinics, B, Chair Specialist, 99% Serviceaole, Category
1 (UnitB, Site 25.. . . ...... * ... a * . 152

2.117 Pharmacy and Laboratory, B, General View Looking South(Unit B, Site 2)o......o ....o .. a....o ..o ... 153
2.118 Pharmacy and Laboratory, B, General View Looking North

(Unit B, Site 2),. ... .. a a ...... .... 153
2.119 Pharmacy and Laboratory, B, Bottled Items frcm Over-

turned Table Showing Varying Degrees of Damage
(Unit B, Site 2). .o . . . . . . . . . . . . . .. . . 154

2.120 Pharmacy and Laboratory, B, Bottled Items, Position
Unchanged, No Damage (Unit B, Site 2) . . * . .1 0 .0. * 154

2.121 Pharmacy and Laboratory, B, Incubator, 100% Service-
able, Categoryl (Unit B, Site 2) , , °, . a .. .. .. 155

2.122 Pharmacy and Laboratory, B, Microscope, 90% Service-able, Category I (Unit B,, Site 2) , o . . . . . * . .... * 155

2.123 Pharmacy and Laboratory, B, Refrigerator, 90% Service-
able, Category I (Unit B, Site 2) . . . . .. .. ... . 156

2.124 Ward, B, General View Looking South (Unit B, Site 2)... . 156
2.325 Ward, B, General View Looking North (Unit B, Site 2). . . 157
2.126 Ward, B, Displacement of Cot (Unit B, Site 2) . . . . . . 157
2.127 Surgery, A, General View of Side toward Ground Zero

(Unit s, Site 3). • e • • * ... , .. ....... 158
2.128 Surgery, A, General View Looking South on Ground Zero

Side ( UtBo Site) . . .. .. .. .. .. .. . . 159
24.29 S ugery, A, Overtmuning or Tables on Ground Zero Side

(•uitB, Site3).. .a . .. fo. . a ....... 1a
2.130 Srgerys, A, Displacement of Items from Overturning

Tables on Ground Zero Side (Unit B9 Site 3) . . . . . . . 160
2*.33 Surgery, A, General View after Rmoval of Tentage

(unit B, Site 3)o. o .o . .a e o . . . o . . . . . .*. . 160
22.l3 Surgery, A, after Removal of Tentage (Unit Bp, Site 3) ' 161
2.133 Surgery, A, after Removal of Tentage Uit 3, Site 3). . 161
2•14 X-ray Tent, A, General View of Clinics Section

(unit D, Site 3). .o . .* a a a . a a o a o a a a e a 162
24335 Z-ray Tent, A, Overturning of Equipment within Clinle1

Section (Unita, Site3)........ 16
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2.136 X-rayp, A, 15 ma. and Portable X-ray, 100% Serviceable,
Category I (Unit B, Site 3)....*....... * 163

2.137 X-ray, A, 100 ma. X-ray, 100% Serviceable, Category 1
(UnitB, Site 3). *... * *....... ....... 164

2.138 I-ray, A, Darkroom Tent, 90% Serviceable, Category 2
(uit Site 9 oiao............ .. * .... , 164

2,139 X-ray, A, EM, Specialist Chair, 100% Serviceable,
Category l (Unit B, Site 3) * •• • • ••... 165

2.140 X-ray, A, Dental Chair, 100% Serviceable, Categoz7 1
(UnitB, Site 3 ). . .o . .a. . . . . . . . .* 165

2.141 X-ray, A, Chair, Specialist, left 95% Serviceable,
Category 1, Table, Operating, Steel, Center, 100%
Serviceable, Category I (Unit B, Site 3). o a . • • * * • 166•2,1We Pharma~cyand Laboratory• As General View, Pharmacy
Section (Unit B9 Site 3) . . • . .. . . . .600000000 167

2.103 Pharmacy and Laboratory, A, General View, Laboratory
Section, Tentage Partially Removed (Unit B, Site 3) • • • 167

2*144 Pharmacy and Laboratory, A, Colorimeter, 90%
Serviceable, Category 1 (Unit B, Site 3). • • * • • a 0 * 168

2.145 Pharmacy and Laboratory, A Incubator, 95% Serviceable,
Category 1 (Unit B, Site3S..1 ............ 168

2*.6 Pharmacy and laboratory, A, Water Distillation Apparatus,
85% and 90% Serviceable, Category 1 (Unit B, Site 3). . . 169

2.147 Pharmacy and Laboratory, A, Refrigerator, 90%
Serviceable, Category 1 (Unit B, Site 3). . . .... 169

2,148 Pharmacy and laboratory, A, Bottled Items, Phar-c.acy
Section Undamaged (Unit B, Site 3). . •. . •. . 170

2.149 Ward, A, General View from Ground Zero Side
(Unit B, Site 3). * • • • • . . . . . . . . . . . • • * 170

2.150 Wsrd, A, General View South on Ground Zero Side
(Unit , Site3).. .00.0.000000000 0 *00 171

2.151 Ward, A, General View Looking North after Removal of
Tentage (UnitB, Site 3). • . .a . . • . . . . 172

2.152 Ward, A, Gatch Beds Undamaged (Unit B, Site 3). • • • • • 172
2.153 Ward, A, Ward Linen Supplies, No Damage (Unit B, Site 3). 173
2.154 Unit B, B, General View Looking South (Site 3). . . . . . 174
2.155 Surgery, B, Center, TentpolA Broken Electrical

Equipment Operating (Unit B, Site3o .3 * *. o* * 174
2.156 Surgery, B, Operating Light Overturned but Functioning,

Saging Tent Side Wall (Unit B, Site 3) • • • . * 0 0 . . 175
2.157 Surgery, B, Instruments on Ground Result of Overturned

Tablesp Sagging Tent Side Wall (Unit B, Site 3) * 0 0 0 0 175
2.158 Surgry, B, hsftrument Tables away from Ground Zero,

SlightDipl•men (Uit Bo Site 3). ....... 0000 176
2.159 Surgery, B, after Removal of Tentage (Unit B, Site 3) • • 176
2,160 X-ray, B, Sag eof Tentage on Side toward Cround Zero

(unit B, Site 3).'. .0 . . . . .. .. . . . .* * 0 0 0 0 0 177
2.161 X-ray, B. Owveturning of ENT Table, Maimal Damage

aftitBiteL......)........... ...... 17 f
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S ,4 2.o162 X--ma , Eye And Maillofacial Sectioms ammy fra
Ground Zero, No Dsmage (Unit B, Site 3) • .• a • • • 178

2.163 X-ray, B, Dental Prosthetics, No Damage (Unit B, Site 3). 179
2.164 X-ray, B, X-ray Section, No Damage (Unit B, Site 3) * . 0 179
2.165 X-ray, B, Transformer and Cassette Chmnir, No Damage

M( tBt Site )0i ............ • . . • . . . . 180
2 .166 X-ray, B, 15 ma. X-ray, No Dxag(Unit B, Site 3). ... 180
2.167 Pharmacy and Laboratory, B, General View of Laboratory

Seotion, Slight Da age (Unit B, Site 3) *• . . . 0 . 181
2.168 Pharmacy and Laboratory, B, Pharmacy Section, No

Damage (UnitB , Site 3) ..* . .......... ... 181
2.169 Pharmacy and Laboratory, B, Laboratory Section, Slight

SDamage 
(Unit B, Site 3) . . . . . . . .* . . . . . . . . 1*2

2.170 Pharmacy and Laboratory, B, General View Looking Nmrth
after Removal of Tentage (Unit B, Site 3) . * * * . 0 e • 182

2.171 Parmacy and Laboratory, B, Pharmacy Section, No
Damage (Unit B, Site 3)................. 13

2.172 Pharmacy and Laboratory, B, Refrigerator, No Dwiage
(nit Bs, Site 3). * * * * **........... . 183

2.173 Ward, B, Sagging of Tentage on Ground Zero Side
(Unit B, Site3d.. .* . . ..... .a . . 1 84

2.174 Ward, B, General View, Sagging of Tentage (Unit B,
2 site Ward * B, Genera i o * . ..... ... afe Removal5
2.175 Ward, B, General View Lookirg North after Removal

of Tentage (UnitB, Site 3) .• ..a • • • * 186
2.176 Ward, B,, General View Looking South after Removal

of l Tenit, (Unit B1 Site o 3) .......s... *e*ta* ( te).... 18
2.179 Unit B, A, Remnants of Canvas from Tentage (Site 1) • • * 18M
2.178 Unit B, Ao Remnants of Canvas from Tentage (Site 1) o o , 197
2.179 UnW B B, Remnar Tent a Cage (Site 2) ( , . 3 ) • . . 1ed
2.180 X-ray, Aboveground Tentage, Category 2 (Unit B, Site 2) . 19o
2.18 WardS A, Tear In TentSge,r Category 2 (Unit By Site 3) o. 192
2.182 Sirgery, As Tear in TentWge, Category 2 (Unit B, Site 3), 194
2.183 Site B, Generatir, e00% Sarviceakler Category 1. . . . .* 195
2.184 Site 1, Sanant g of Main Viriag Cirecut from Generators. 195
29115 Site li B. Open Ciruit Breakers* tio *o............. 196
2.187 Site 1, SandbandgCink Shin Wffects of Fire, Shring

Wta..t Charaeteristeae . . .W d . . . . .
2, a S ite Is Stake and Chiaae i tire and Burlap Showin1

I21 eit. of FirSt a de and Brea ing n of Wooden Stakon
frw u eta. Characteristics... ....... , 1992*108 Site 1I, Stake Intact but MUNInt% Vim Torn Loose
ftSatakse... o so* oo o *o o *t o* o , .... ,.. 199
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CONFIDENTIAL- RESTRICTED DATA



2.1 Base Data on Blast., Thermal and Gamma Radiation ..... 75
2.2 Tentage Evaluation, Site 1, 4,163 ft, Above Ground. . . . 189
2.3 Tentage Evaluation, Site 1, 4,163 ft, Below Groumds . . . 189
2.4 Tentage Evaluation, Site 2, 9,000 ft, Above Grouna. e . @ 191
2.5 Tentage Evaluation, Site 2, 9,000 ft, Below Ground. e . . 191
2.6 Tentage Evaluation, Site 3, 15,000 ft, Above Ground e e * 193
2.7 Tentage Evaluation, Site 3, 15,000 ft, Below Ground * a e 193
Bel Percentage of Serviceability of Each Item of Equipment

in Surgical Tent . . . ..... a . • . . . . 207
B.2 Percentage of Serviceability of Each Item of Equipment

in X-ray and Clinics Tent .o . .o e .o . . .o . 209
Bo3 Percentage of Serviceability of Each Item of Equipment

in Pharmacy and Laboratory Tent. .. . . . . .0 . . . 212
B.4 Percentage of Serviceability of Each Item of Equipment

In Ward Tent* Sga St... ... ...... e e . 213
B.5 Serviceab.lity of Each Item of Equipment by Damage

Criteria in Surgial Section* a o....... .a . 214
B36 Serviceability of Each Item of Equipment by Damage

Criteria inoX-rty Section . , ,t .* .9 . .. , 00 .. . 0 216
B.7 Serviceability of Each Item of Equipment by Damage

Criteria ina cs Sectiones .ee*o...... • . .o* 218
B3. Serviceability of Each Item of Equipment by Damage

Criteria In Pharmacy Section.se• .t• . . . . . • • . . 0219
B39 Serviceability of Each Item of Equipment by Damage

Criteria in leboratory Section. . . . . . . . . 0 * 0 0 * 220
3.,10 Serviceability of Each Item of Equipment by Damage

CriteriainWardSection, o o o o a . . . s, c c c * • e 221

CONFIDENTIAL- RESTRICTED DATA



4CONFIDENTIAL

CKAPm 1

OBJECTIVES AND EXPEIENT DESIGN

1.1 OBJECTIVES

The major objective of Project 3.2? Was to determine the effects
Of atomic explosions on field medical installations,, thereby providing
deta:

1. Regarding the degree of protection which is afforded by
placing field medical installations in a standard dug-in position.

2. Regarding those items of equipment of the Army Medical
Service which are sensitive to the forces released by an atomici
explosion.

3. For the determination of the hazards to both operating
personnel and patients resulting from blasts thermal, and nuclear
radiations.

4. Regarding the hazards to personnel and equipment resulting
from fires occuarr Ing as a result of overloading of the electrical
circuits and combustion of fla~able products utilized within such
Installations.

5. Regarding the effects on Items of equipment of the other
technical services which are organic to medical units In the field.

1.2 MURD4ET DESIGN

1.2.1 hk~n
Project 3.27 was initiated as a result of the necessity for

providing data with regard to the effects of an atomic explosion on
field medical Installations, personnel, and equipment of the Army
'Medical Service. These data are considered essential In planning for
th. field medical ser-vice support of forces as deployed in the field
fnr combat.

1.2.2 ghU31

In providing data for the attainment of the objectives oat-
lined In pana 1.1 above, two composite type units were placed at
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varying distances from ground zero, 4,163 ft, 9,000 ft, and 15,000 ft,
in both a standard aboveground position and in a dug-in position (Figs.
1.1 to 1.6). Location and orientation of subject units were determined
in accordance with data available in current publications (TM 23-200).
In order that maximum thermal and blast effects would be sustained,
installations at all sites were oriented with the longitudinal axis
at 90 degrees to ground saro. The locations were selected in order to
incur slight to severe casualties and damage. Evaluations and estima-
tions of effects on materiel were determined upon the basis of the
usability and repairability of equipment following a blast within a
theater of operations under conditions of war. Within the zone of
interior damage to major items of equipment in excess of 50 per cent
may not be economically repairable since the cost of repairs or resto-
ration of equipment exceeds the initial cost of the item; in a theater
of operations, however, where sources of procurement may be absent and
the time lag in filling requisitions for new equipment may be in excess
of six months, many items can be placed in an operational status even
though damage to such items is in excess of 50 per cent. Therefore,
the evaluation of equip-ent damage was conducted in such a manner as
to determine the usability of all items of equipment within a theater
of operations, regardless of the degree of damage sustained.*

1.2.3 Radiation

Gama radiation was measured in both aboveground and below-
ground installations by means of dosimeters and film badges. Data
from Project 6.8a additionally were utilized for general determinations.

1.2.4 Z2tna

Notion-picture photography of the outside of the installations
was made before, during, and after the blast. Photography during the
blast included two of the established tents at each site, one above
ground and one below ground, using Gun-sight Aiming Point (GSAP)
eameoa operating at 64 frames per second. Before-action still

?or the purpose of this report, damage )as been subdivided into four
categories: Category lp no damage or only such damage as to leave the
fanctionability of the item unimpaired; Category 2, damaged, but
repairable within the unit in a minimal length of time and with
materials available In the unit; Category 3, damaged to such an
extent that repairs in a field depot would be required (such items
could not be used within the unit); Category 4, damage sustained
to such degree that major repair or rebuild in a base shop would
be required. This category, also, could not be used within the
unit pare 2.3.1).

22
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photograpy was made in each tent to establish position relationship
of all major components within the tent. After-action still photog-
raphy in the same positions was made to determine the disruftion of
these position relationships. Before- and after-action st•l photog-
raphy was made of each individual functional setup within t-? various

Stents to determine the disruption of 4all items of equip=e::; and to
record the damage to each component. Project 3.27 personnei all
participated in accomplishing the necessary photography.

1.2.5 Granhic Layouts

Graphic layouts were prepared for each tent with a!itional
graphic layouts for each individual setup within the tent. These
graphics were utilized in the establishment of each install'tion in
order that, within the purview of equipment available, all installa-
tions would be as near alike as possible. After the blast t•hese
graphics were utilized by checking parties for determination of the
extent of displacement and the degree of damage sustained by
unevaluated items under damage criteria (see para 2.3.1).

1.2.6 Eauimnent Checks

All functional elements were tested operationally prior and
subsequent to the blast. Medical equipment maintenance eva!l-ation
teams checked each major item of equipment evaluated before azd after
the blast in order to determine the degree and extent of da -_Ze
incurred under damage criteria. Throughout all installaticn3,
gasoline-operated equipment contained gasoline which, howerer, was
not ignited during the test. Anesthesia setups utilizing et'.er as
an anesthetic had opened cans of ether stoppered with corks.

1.2.7 Casualty Production

Casualty production at each site was estimated thrcurh personal
observations after the blast and through motion-pilcture phctcgraphy
during the blast. Casualty incidence was considered to be a result of
bauns from initial thermal radiation, of trauma from secondary missiles
as a result of blast, of burns resulting from secondary fires, and of
radiation Injury resulting from nuclear radiation.

1.2.8 Blast and Thermal easuret;ants

Blast measurements and thermal radiation at the three
locations vor detarmined by Programs 1 and 8 of the Military
Ztf..ts Group.
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71g. 1.5 Site 3, A, 15,000 ft from Ground zero
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S1.2.9 Unit

Unit A consisted of a composite battalion aid station and
regimental aollecting station erected in the currently authorized
squad tent for these units. This installation was located at

9 4,163 ft and 9,000 ft from actual ground zero in both an above-
ground and a dug-in position. Both installations were identical
in the arrangement of equipment contained therein. Underground
construction (Fig. 1.7) consisted of an excavation 34 ft 4 in. by
16 ft, and 4 ft 6 in. deep. This excavation was reinforced in
one-half its length with sandbags, and in the remaining half by a
2-in. by 4-in. stake, chicken wire, and burlap retaining wall.
The excavation was surrounded by a wall of sandbags 2 ft 6 in. by
2 ft 6 in., including the inclined entrance into the tent. During
the blast, two ceiling lights and the field operating lamp were
in operation.

UNIT
PERSPECTIVE, WITH PARTIAL

"CUT-AWAY TO SHOW SAN 3AGS
REINFORCEMENT IN THE
-EXCAVATION AND BURLAP S
"CHICKEN-WIRE REVETM'ENT

"IN THE REAR HALF. NOTE ALSO
"ABOVE-GROUND DETAIML

Fig. 1.7 Unit A Specifications

71gw. 1.8 depicts schematically the arrangement of equip-
ment and Figs. 1.9 to 1.16 shoy actual arrangement of equipment
within Unit A.
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Fig. 1.1 Unit At Supyly Section

V1

F~.1.15 W~t Al, Re"owd Notion
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Fig. 1.16 Unit A, Treatment Seet-on

.1r

1.2.10 Unit B

Unit B consisted of a composite division clearing station,
mobile army surgical hospital, and evacuation hospital. This unit
was erected in hospital sectional tents which are currently author-
ized for these units. There were four such hospital sectional tents
containing (1) a surgery; (2) an X-ray, dental, ear, nose, and throat,
eye and maxillofacial sections; (3) a pharmacy and laboratory; and
(4) a ward, respectively. These installations were placed at 4,163 ftv
9,000 ft, and 15,000 ft from actual ground zero in both an aboveground
and in a dug-in position. The aboveground installations (Figs. 1.1,
1.3P, 1.5) vere arranged functionally. Below-ground installations
(Figs. 1.2, 1.4, 1.6) also were arranged functionally so as to be
identical with aboveground units. Below-ground construction (Fig.
1.17) consisted of four excavations 18 ft by 52 ft with a depth of
6 ft, each surrounded by an aboveground wall of sandbags to a height
of I ft and a vidth of 2 ft 6 in. The interior of the excavation was
supported in one-half its length by sandbagging and in the other half
by a retaining wall coaposed of 2-in. by 4-in. stakes, chicken vire,
and burlap. Because of the markedly unstable condition of the ground
at Site 3 (15,000 ft) sandbagging was used throughout the excavations A
mexept In the surgical tent where the stake, chicken wire, and burlap
retaining wall was employed. Instead of the usual 3-ft spread of the
stakes, these were placed only 2 ft apart and the burlap was reinforced
with tar paper. Inclines wre placed at each end of the excavations
and included in the aboveground sandbagging.
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Fig. 1.20 Surgery, Anesthesia Supplies to Left,
Reverve G. U. Table to Right
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Fig. 1.28 S'urgery, Abdcaminl Surgery, #2 Foreground, #1 Background
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F~.1.30 &zrgez'y, Abdouinal Surgery #2
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FUg. 1.36 Surgery, Sterile Sapp•ies
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Fig. 1.3 &ugery, Utility and Clearap Facilities
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Fig. 1.39 &wgery, Ansathesia Setup and suctio
Ap W atumv Foreground

CONFIDENTIAL- RESTRICTED DATA



Si"

]Fg. 1.40 Surgery, Ilectrosurgical Unit

'•} 1.2.10.2 X-ray Tent

The X-ray tent included clinic type5 of setup for eye,
dental treatment, dental prosthetic, maxillofacial, and ear, nose,
and throat procedures, as well as the X-ra7 equipment, which
included a complete field darkroom, a 100 ma. X-ray with cassette
changer, a 15 ma. I-ray, and a portable X-ray with all necessary
equipment. All equipment was arranged functionally and was
operable prior to the blast. During the blast, however, only
certain equipment was in actual operation, i.e., two ceiling
lights, 100 ma. X-ray, 15 ma. X-ray, portable I-ray, one Coakley
lamp, two eye lamps, two 'uir lamps, two :,diographio film
illuminators, and two darkroom safety lamps. Figure 1.41 depicts
schematically the arrangement of the major items of equipment
within this tent. Figures 1.42 to 1.58 indicate photographically
the items of equipment and their arrangement within the X-ray
tent.
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Pig. 1.43 X-ray Section, 15 ma. and Portable
X-ray Unit., Left to Right
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ng. 1.47 X-ray Section, Control Unit, 15 a&. Unit
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Fig. 1.4+9 X-ray Darkroo, Polaroid Film Processing Unit,
Water Conditioning, and Improvised Film Racks

- -.

.I.

S41r

Fig. 1.50 X-ray Drkromv, Film Loading aind otking Bin
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1ig. 1.51 Lray Darkroom, Film Processing Unit, Developirg
Tanks on left, Water Conditionirg Unit on Right
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FIg. 1.53 Clinics Stion, Eoru Nlose, and Throat Trmatmqe ..
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Pig. 1.54 Cl.n•cs uction, 4* Taatment
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PRg. 1.57 Clinic.s Sootioma, Dantal Prosthetics
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Fig. 1.58 Clinics Section, Scrub facilities
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* 1.2.10.3 Phamrrn and Laboratory Tent

This tent included the pharmaceutical supplies and the
laboratory equipment and supplies necessary in the functioning of
the hospital. Figure 1.59 depicts schematically the physical
arrangements of major areas within this tent. Figures 1.60 to
1.74 show photographically the internal arrangement of equipment.
All equipment was tested for operability prior to the test and was
in operating condition. During the blast, three ceiling lights,
three microscopic illuminators, one colorimeter, and one centrifuge
were in actual operation. In both the pharmacy and the laboratory,
the only materials outside of containers were those which would
normally be outside under actual operating conditions. The remain-
ing supplies were within such containers as would normally be
improvised in the field. In this case these consisted of the
boxes in which these supplies had been shipped from the depot.

FrOTICS
STOCmI Jah ISRLGY *C(*o spt

qSOLM*?OLOS

Tally tor Taim SICT:0400,( 9L POLI P.L9tM

PHARMACY SECTION LABORATORY SECTION

"TOLI P" '"., I I

Fla. 1.59 Pharmacy and Laboratory Tent, Graphic
layout (Not to Scale)
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Fig. 1.60 Pharmacy and Laboratory, General Interior
toward Ground Zero
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Fg. 1.61 Pharmacy and Laboratory, General Interior

away from Ground Zero
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Fig. 1.62 Laboratory Sewtion, BactsrioloV
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Fig. 1.64 Laboratory Section, Serology

F

PIg. 1.65 Laboratory Section,, Chemistry
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Fig. 1.66 laboratory Section, 'Water Distillation Zq'ldp ant

Fig. 1.67 LaoaoySection, Whole Blood Storage
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Fig. 1.68 Laboratory Section, Reagents

Fig. 1.69 Laboratory Setion# General Supplies
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Fig. 1.70 P~harmiacy Sectiono Genral Supplies

1U.1.7 Phrmay SctinjWork Table and Supplies

Fig.
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Fig. 1.72 Pharmacy Section, Parenteral Solutions
and Antibiotics
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Fig. 1.73 Pharmacy Section, Ointmeunts
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Fig. 1.74 Pharmacy Section, Pills and Capsules

"1.2.10.4 Ward Tent

The ward was erected to provide space for 18 patients and
contained all the equipment which might be found in an acute sur-
gical ward under normal operating ;onditiori. Figure 1.75 depicts
echeniatically thc a.rrangement of the ward. Figures 1.76 to 1.82
show photographically the actual arrangement.

1.2.11 Electrical Circuits

Electrical circuits were established in all installations
to provide a source of power for the operation of electrical equip-
ment and lights. This consisted of a Corps of Engineers electrical
lighting equipment 15-kw set #5 for each installation. Circuits
were established with dual outlets for supplying the aboveground
and below-ground installations. There was no Rirect connection
between the cire,,its in 0i t1 . i r4 stRilations. Lines running from
the genurator, located centrally behind eac 1 site, were strung
between the tents by means of a crossbar on each tentpole outside
of the tent. One main line supplied all the tents in each of the
abovegroudd and below-ground installations. Lead-ins from the
main power lines entered each tent proximally at the junction of
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Fig. 1.75 Ward Tent, Graphic Layout, Schematic
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?1g. 1.76 Ward,, General Interior toward Grond Zero
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Fig. 1.77 Ward, Gatch Beds

PAW

V. I

FIg. 1.78 Ward, Cots, QOygen, and Wangenateen Suction
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Fig. 1.79 Ward, Nurses' Desk, Telephone, and
Treatment Table

\1

Fig. 1.80 Wqrd, Diet Preparation
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Fig. 1.81 Ward, Linen Supplies
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Fig. 1.82 Ward, Titiliti..
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the end section and midsection of the tent throu~h the opening pro-
vided for th? stovepipe outlet. A tnerrial-type \over13-d) circuit
breaker was placed in the lead-in lines in e-ch tent.. The main
liv~e vit-iin ei-1 tt:. 5tAeunc alo'v,r erelý on oacn center

o (F. .. 3 sung from the main tent
line to appropriate siie poles to provide outlets for the various
electricRI items of eqiiperent (Figs. 1.85 to 1.89).

ABOVEGROUND BELOW GROUND

INSTALLATION INSTALLATION

CONNECTING WIRES

COVERED BY EARTH

I T IGENERATOR

POLE

/ .\ \rm.INSULAT•

"--• , MAIN

LINE

Fig. 1.83 Generator Pit and Main and Secondary

Power Lines, Scheratic

L2..1l.1 Generator

The generator was a 15-kw 3-phase Ui0-volt AC type.
During the blast this generator .as carrying about 100 amperes
with the selected equipment in each tent in operation. It was
in a dug-in position centrally located behind each site.
Figure 1.84 shows the generator in position at Site 1. The
positions of the generators at the other two sites were identical.
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Fig. 1.84 Generator, Site 1

1.2.11.2 Surgery

The electrical circuits within the surgery were sufficient
to provide a source of power for all electrically operated equipment
as well as for the lights. Figure 1.85 is a diagram of the internal
circuits within this tent.

1.2.11.3 X-ray and Clinics Tent

The interior circuits within the X-ray tent were sufficient
to operate all X-ray equipment as well as to provide those necessary

N for the operation of the clinics. Because of the excessive load in
operating the X-ray machines, thermal-type (overload) circuit
breakers were placed in the circuits of both the 100 ma. and the

15 ma. X-ray machines as well as in the lead-in of the secondary of
the tent itself. Figure 1.86 depicts the wiring diagram for the
X-ray tent.
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1.2.n.4 Pharmacy and Laboratory. Ward.and Unit A

The circuits within these tents were established in the
same manner as were those for the surgical and X-ray tents. Only
one thermal-type (overload) circuit breaker was utilized in each of
these tents. Figures 1.87, 1.88, and 1.89 graphically depict the
wiring circuits.

SEROL GY VATOL
SECT.ON SECT~IONO~

L-- - - - - -- i

I~Ir .
~ ~ I-0 or 0..W I rQ

S20 A HEMATOLOGY

PHARMACY SECTION LABORATORY SECTION

F - J TL .. C_4rM,$TM

WMOLE[ ,_-
*ILOL I MYPOOERMICS I SECTION I

L .. . . . J L -- -j

Fig. 1.87 Wiring Diagram, Pharmacy and Laboratory Tent

1.2.12 Tentate

Tentage utilized throughout all installations was the
standard quartermaster tentage authorized in current Tables of
Organization and Equipaent and waý arected in accordance with
current doctrine. None of the tentage utilized in the tent was

A new: but it had been recondi tioned in quartermaster depots prior
to receipt at Nevada Proving Grounds.
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Fig. 1.89 Wiring Diagram, Unit A
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% 1.2.12.1 Unit A

Unit A was erected in Tent, Fire-Resistant, Squad, M-1942 OD.
This tent is fire resistant as well as mildew resistant. It is
16 ft wide, 32 ft 9 in. long, and 12 ft high at the ridgepole.

4 Above ground it was erected as shown in Fig. 1.90. Below ground
the side walls of the tent were staked down within the excavation.
The Gave-line ropes were inserted beneath the aboveground sandbagging
and staked down in the standard manner.

TI

Fig. 1.90 Squad Tent for Unit A, Schematic

1.2.12.2 Unit B

Unit B was erected in the Tent, Fire-, Mildew-Resistant
Sectional Hospital Tent. Each tent consisted of two end sections,
three aidseetions, and two vestibules. These components were
married by lacing as shown in Fig. 1.91. The dimensions were 18 ft
by 53 ft by 12 ft. Length does not include vestibules. The tent
was provided with a non-fire-resistant white tent liner which lined
the tent from the save-line to the peak. In erection, this tent

CONFIDENTIAL- RESTRICTED DATA



liner provided a dead space of approximately 12 inches between the
tent and the liner. Above ground the tent was erected as shown in
Fig. 1.91 and the plastic windows were incorporated therein. Below
ground the side walls wre staked down inside the excavation in the
same manner as in Unit A. Eave-line ropes were inserted through
the aboveground sandbagging and were staked down in the same manner
as the below-ground Unit B. The vestibules were omitted from the
below-ground installation. For further information regarding the
standard tentage utilized, see Department of the Army FM 20-15.

MIODLE SECTIONS END SECTION

END SECTION •7 VESTIBULE

Fig. 1.91 Hospital Sectior'sl Tent, Unit Bp Schematic

/P/
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CHAPTER 2

RESULTS AND OBSERVATIONS

2.1 GENERAL

Results of the test indicate that the experiment design was
satisfactory to fulfill the objective as outlined in para 1.1.
Damage occurring at Site 1, however, was in excess of that anticipated
based upon the preliminary criteria utilized. A contributing factor
may have been the target error, in which this site was 4,163 ft from
actual ground zero instead of the planned 5,000 ft. It is doubtful if
the difference of the pressure of 7.8 psi at 4,163 ft and the pressure

of 6.3 psi at 5,000 ft would explain the excess of the actual over the
anticipated damage at Site 1. This error was insignificant in
modifying the conditions at Site 2 and Site 3. Table 2.1 shows the
approximate overpressures, thermal radiation, and initial gamma
radiation at the three sites.

It is felt that the over-all purpose of the experiment has been
fulfilled in that more positive information was gathered with which
to establish replacement factors for units, personnel, and/or
equipment.

TABLE 2.1 Base Data Oa Blast, Thermal, and Gamma Radiation

Location psi Thermal (cal/cm2 ) Gamma ()

Site 1
4,163 ft 7.8 38 - 40 700- 800

Site 2
9,000 ft 2.7 8 . 9 2 -3

site 3
15,o0oft 1.0 1 - 2 >I
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2.2 CASUALTY PRODUCTION 4

2.2.1 General

Under the conditions of the experiment, casualty production
was estimated through personal obse-vations after the blast and
through motion picture photography -aring the blast, as well as by
the effects of overpressures and thermal and gamn.a radiation from
data available in TV 23-200. In these estimates, casualties were
considered to be a result of burns from thermal radiation, trauma
resulting from secondary missiles as a result of the blast, burns
resulting from fires, and radiation injury resulting from the initial
gazmma radiation. Because of the inherent difficulties in arriving at
specific conclusions with regard to casualty production under the
conditions of the test-in which neither personnel nor animals were
present--the estimates of casualties occurring at each site are
subject to wide variations and can be considered as only approxima-
tions of the incidences which would occur under actual operating
conditions in the field. Thermal radiation injury was estirated on
the basis that under average normal operating conditions approxi-
mately 25 per cent of assigned personnel would be outside and away
from any shielding and would, therefore, be subjected to the total
therm=,. radiation. It is assumed that all such personnel would be
clothed in standard uniforms. Casualties suffering trauma as a
result of secondary missiles were estimated upon the basis of the
degree of displacement of small, sharp, rigid items of equipment as
well as injuries which would result from displaced heavier equipment
such as X-ray machines, tentage, tentpoles, operating lamps, tables,
etc. Estimates of burns resulting from fires were based upon the
extent of such fires at each site. Radiation injury estimates were
based upon the initial ga.-na radiation as measured by Project 6.8a
and the readings obtained on film badges placed in each installation.

2.2.2 Site 1. 4.163ft from Actual Ground Zero 7.8 "si,

38 40 cal/cm' Themal. 700 - 800 Initial Garnma

4.2.2.1 Thermal Radiation Injuries

It Is estimated that of the 25 per cent of personnel who
were outside or unprotected by shielding, all would have suffered
first, second, and third degree burns from thermal radiation.
Clothing of such individuals would have been destroyed, which would
have resulted in more extensive burning of the body surfaces of
personnel so exposed. Although based primarily on thermal effects,
extensive burns would have occurred; it is believed thnt these
effects would be modified, since in many instances the blast wave
would have extinguished the flaming of clothing. Materials from
which standard uniforms are fabricated, however, would have continued
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to molder, thereby extending the areas of body surface which would
have been burned seriously as a result of thermal radiation. Personnel
who were shielded from thermal r&aiation, either within the tentage or
by having the tentage or other strLcture interposed between them and
the fireball,, probably would not have suffered burns from thermal

4 energy. It is believed that little variation woculd have occurred
between aboveground and below-ground installations in respect to
thermal radiation in the production of casualties.

2.2.2.2 Traumatic Inluries

Traumatic injuries to all personnel, whether in the above-
ground or in the below-ground installations, would have been extensive.
These injuries primarily would have consisted of perforating wounds,
lacerations, contusions, and fractures involving practically all
portions of the body. In the aboveground installations small, sharp,
rigid instruments had initial velocities from the blast sufficient to
traverse distances as great as 250 ft from their or 4 ginal location
(Fig. 2.1), It may be safely assumed, it is believed, that this
initial velocity was sufficient to cause severe lacerations in all
parts of the body and, in the case of cutting instruments, sufficient

, - -.- '*'

Fig. 2.1 Ihit B, A, Scattering of Material (Site 1)
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to result in penetrating wounds of the extremities as well as of the
body cavities. Although it is considered that personnel in the below-
ground installations would have suffered traumatic wounds to a lesser
extent from the small items of equipment, considerable injury would
have resulted from tentpole breakage with flying splinters, together
with sudden disruption of larger items of equipment (Fig. 2.2). Con-
ditions as found subsequent to the blast did not lend themselves to a
comparative analysis of the incidences of trauma in the below-ground
and abovWogrd instalaticu.

• I.

ftg. 2.2 Unit 3, 3, Scattering of Vatariel (Site 1)

2.2.2.3 Burns Resultlng from Fires

Fires were widespread in both the aboveground and the below-
gound locations. Burns resulting from these fires would have been
extensive and of such a degree as to cause death in a large percentage
of cases. Personnel in belov-ground installations would have suffered
to a greater extent since the fires resulting in the below-ground
excavations, being in a confined area, burned such more intensely and
for a longer period of time. Patients and other personnel injured and
in shook, unable to extricate themselves from equipment and debris
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below ground, would undoubtedly have died from burns. In the above-
ground installations, fires were not so widespread, unquestionably
because of the widespread disruption of combustible material. It is
therefore considered that, on a compdrative basis, fewer serious
burns from secondary fires would have been encountered in the above-.

4• ground installation.

2.2.2.4 Radiation InXhries

All personnol in both aboveground and below-ground installa-
tions would have incurred radiation injury to some extent. The initial
gamma radiation, 700 to 800 r, was sufficient to produce radiation
sickness in all exposed personnel within 2 to 4 hours, with an antic-
ipated mortality of 100 per cent (Table XXII, TM 23-200). Since only
one of the six film badges from the aboveground installation was
recovered unburned, and on development could not be read, it must be
assumed that all personnel would have been subjected to the initial
gamma radiation as determined by Project 6.8a. Radiation injuries in
the below-ground installations would have been subject to wide varia-
tions, dependent upon the location of the individual concerted and
the amount of shielding which was provided by the intervening earth.
Here, also, only one of the six film badges was recovered: it shoved
a gamma flux of 165 r. With possible shielding and/or nonaniform
dosage, as well as the limited range of the type of film badge
utilized (maxim• m garma dosage ! 165 r), a determination of casualty
incidence in the below-ground installation based upon this one film
badge cannot definitely be made. From the data available, however,
it is assumed that all personnel would have suffered some degree of
radiation injury.

2.2.2.5 Sfmmary. Site 1

In sunmary, it is believed that the casualty incidence from
.11 causes in medical installations of the types tested, subjected to
the overpressure, thermal radiation, and gairma radiation as shown in
Table 2.1, can safely be stated to have been ! 98 per cent in both
the aboveground and below-ground installations. All personnel not
within the installations nor shielded (about 25 per cent) at the time
of the blast would have suffered severe burns from thermal radiation.
Traumatic injuries would have occurred in all personnel in the
imoediate vicinity of either installation. These injuries would have
varied from slight to severe, depending upon the location of the
Individual: those individuals in surgery, the X-ray, and the clinics
making up the group of the more severely injured, with those in the
pharmacy, laboratory, and the wards being affected to a lesser extent.
Personnel outside of the installations would have suffered trauma to
varying degrees, dependent upon their location with relation to the
blast, the degree of their proteotion, and the units of the
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installation itself. Burns from fires would have occurred in all
personnel who were within the installation itself, sparing to a
certain extent those located outside. Th a burns would have varied
from first to third degree, involving from less than one-third to
total body surface, again dependent upon the location of the indi-
vidual. As with trauma, the more severe burne would have occurred
in those personnel within the surgery, the X-ray, and the clinics
where fires burned more intensely as a result of the explosive and
flammable materials contained therein. This would have been uni-
versal in the aboveground installations, with wide variations in
degree in those below ground. It is estimated that in both instal-
lations, in almost all instances, each casualty would have suffered
from trauma, burns, and radiation injury. Casualty incidence would
have approached 100 per cent; and fr=m a personnel aspect, both
installations would have required 100 per cent replacement, and
both installations could have been considered as incapable of per-
forming any portion of their mission.

2.2.3 Site f. 9.000 f-t frown Actual Ground Zero 2.7 •si,
8 - 9 cal/cm2 Thermal. 2 - 3 r Initial G . a

2.2.3.1 Thermal Radiation InJuries

Based upon the same criteria as for Site 1, i.e., 25 per
cent of personnel outside and away from any shielding, it is estimated
that burns from thermal radiation would have been minimal. In most
cases these would have consisted of first to second degree burns of
only those ckin surfaces which were exposed to th3 thermal radiation.
Clothing would not have been ignited but only scorched; therefore
burns from ignited clothing would have been nonexistent. Personnel
within the tentage or who were shielded would have been unaffected
by the ther-mal radiation. Location in either aboveground or below-
ground installation would present no significant differences in
relation to thermal effects.

2.2.3.2 Traumatic n14,uries

Traumatic injuries from seoc lary missiles sustained by
personnel in the aboveground installation would have been confined
to those personnel who were within the tents or Immediately adjacent
thereto (Fig. 2.3). Any personnel farther than 100 ft to the rear
of the installation away from ground zero probably would have received
only minor contusions, while those between ground zero and the instal-
lation probibly would have been free of injury from these phi iomena..
Personnel within the tentage or immediately adjacent thereto would
have suffered contusions, lacerations, penetrating wounds, and
fractures. It Is estimated, however, that these injuries would have
been considerably less extensive here than at Site 1 and, in most

so

CONFIDENTIAL- RESTRICTED DATA



m -

4

Fig. 2.3 Scattering of Matoriel, A, (Site 2)

instances, would have been less incapacitating. As in Site 1, the
more extensive and serious wounds would have occurred in personnel in
the surgical and X-ray tents, while those within the pharmacy, the
laboratory, and the ward tents would have been affected to a lesser
degree. This latter group in most cases would have siffered only
minor traumatic injuries. In the below-ground installation,
(Fig. 2.4), trauma from secondary missiles is estimated to have been

minimal. Lacerating and perforating wounds from sharp instruments
would practically have been nonexistent, since in most cases the
displacement of these items was a result of the overturning of tables,
with individual items not hav!± applied sufficient force to have
them become missiles capable or inflicting more than minor trenmatic
wounds. The overturning of some heavy equipment and the breakage
and displacement of tentpoles, however, vould have resulted in the
ocourronce of contusions and fractures of varying degrees, from
slight to incapacitating. Personnel outside of the installation,
with the exception of those within only a few feet of a tent, would
not have suffered injury from these phenomena. It is estimated that
the incidence of traumatic injuries in the below-ground installation
would have been 50 to 75 per cent less than that in the aboveground.
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Fig. 2.4 Scattering of Vateriel, B, (Site 2)

2.2.1.3 Bun. Resultjrv from tirss

nrna occurring as a result of fire vi'hbn the installations
would have been minimal, since fire occurred in only two of ths tents
of the aboveground installation awd in none o.* those belov ground.
The aboveground X-ray and surgical tents burned. Since this fire
occurred after a period of about 10 minutes following the initial
blast wave (para 2.3.10.2), it in believed that most of the personnel
within that tent either uould have been removed from the tent or have
cost outside under their own power. It is estimated, therefore, that
bmrns from fire woulA have bean minims•l and of but a minor nat"re.

2.2.3.4 Radiation nI~uri

The initial gamma radiation at Site 2 was so xinimul that it
eould be disae•garde4 as a source of casualty production irrespective
of the location of the itdividtla af the time nf the blast.

2.2.3.5 Imry. S te

In amry, it fe believed that casualty incidence from all
anine in medical ineTallatka. of the type tested, subjected to the

@verpressure, theru&1 radiation, and gamra radiatio2 as shown in A
Table 2.1, can be estimated at betvaen 10 to 25 per cent above ground
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* and from 5 to 10 per cent below ground. Burns from initial thermal
radiation would have been restricted to exposed body curfaces and
would have been of such a nature as not to have been incapacitating
for the performance of normal duties. Traumatic injuries, in general,
would have consisted of lacerations and contusions with a small number
of penetreting and/or perforating wounds and fractures. The incidence
of trauma would have been two to three times greater in the above-
ground installation than in the below-ground. It is believed that
in the aboveground installation the incidence of all types of trauma
would have exceeded that of the same types in the below-ground. More-
over, it is estimated that in the below-ground installation contusions
would have been the predominating type of injury with the occurrence
of only a few lacerating, pýrforating, and/or penetrating wounds.
Burns resulting from secondary causes would have occurred in only a
few personnel in the aboveground installation and would have been of
only first and second degree, while burns in personnel of the below-

ground installation would have been nonexistent. Radiation injury
can be disregarded as a source of casualty incidence. From a personnel
aspect, it is estimated that the aboveground instillation would have
been 75 to 90 per cent capable of carrying out its mission, while the
belov-ground installation would have shown 90 to 95 per cent
capability.

2.2.4 Site 3. _•_000 ft from Actual Ground Zaro 1.0 R!i,
I -1 a/QzTsmi r Initial Gn::-a:

2.2.4.1 Thermal Radiation Injuries

As at the other two pites, injuries from 'le thermal radia-
tion would have been restricted to personnel outsid. or away frem
shielding and would have been confined to exposed body surfaces.
Burns woald have been only first degree and not considered a source
of cam, alty production.

2.2.4.2 Traumatic Iniuries

Traumatic injuries would have comprised the total of all
injuries ooourring at Site 3 (Fig. 2.5). As at the other two sites,
these would have been compo•3d of lacerations and contusions with
only an occasional penetrating or perforating injury. The only
positive indication of a penetrating injury occurred in the below-
ground ward vhere one of the main tantpoles broke aad the weight of
the upper segment wae thrown into a cot: had the cot been occupied,
this probably would have resulted in a severe injury (Fig. 2.6).
Ex'ept in a few instances, all traumatic injuries are estimated to
!.Ave been minor and nonincepacitating. Few traumatic injuries would
have occurred in the below-ground installation. The differential
protection afforded to personnel by the dug-in position at Site 3 Is
considered to have been so =all as to be insignificant.
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Fig. 2.5 Below-ground and Aboveground Installations (Site 3)

A

Fig. 2.6 Broken Tentpole Thrust into Cot, B, (Site 3)

84

CONFIDENTIAL- RESTRICTED DATA



2.2.4.3 Burns Resulting from Fires

Since no fires resulted in either installation, burns from
fire would not have occurred.

2.2.4.4 Radiation Injuries

The initial gamna radiation was of such small intensity
that it was not considered a sourc, of cas'ualty incidence.

2.2.4.5 ummNar7. site 3

All casualties in both the abovezround and below-ground
installations would have been within the traamatic group. In most
instances they would have been minor and nonincapacitating. From a
viewpoint of personnel, it is not considered feasible to draw any
definite conclusions as to the degree of protection afforded by the
dug-in positions at this distance from the blast, except that it is
believed the incidence would have been lower below ground. In both
installations it is estimated that casualt7y incidence would have
been below 5 per cent and that both installations would have been
95 to 100 per cent capable of accomplishing their mission.

2.2.5 Residual Radiation

As was anticipated, residual radiation was of such small
intensity at all sites that it could be disregarded as a hazard to
operating personnel. Fifty minutes after the blast, residual
radiation at all sites was less than 5 mr/b=.

2.3 ERUIPMENT

2.3.1 General

As it was not connridered feasible to carefully examine and
evaluate each item of equipment as to its serviceability within the
space of time permissible for such examination, key items of equip-
mont were selected and check lists for their evaluation were prepared
prior to the test. Medical equipment maintenance personnel, organized
as evaluation teams, evaluated the key items at the site both before
and after the blast. These evaluations were based upon the criteria
as to the degree of sex riceability of each item within a theater of
operations. Since, under active combat in theaters d operations with
long supply lines, the replacement of items of destroyed equipment is
very slow, evaluations were based upon criteria as to the service-
ability of equipment within the theater subject even to repairs which
within the United States would not be considered economical. This
system of evaluation set up four categories of serviceabilitys
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1. No damage, or. only such damage as would leave the function-
ability of the item unimpaired.

2. Damaged, but repairable within the unit in a minimal
length of time and with materials available within the unit.

3. Damaged to s'ieh an extent that repairs in a field depot
would be required. (Such items could not be used within the unit.)

4. Damaged to such de ree that major repair or rebuild in a
base shop would be required. (Such items could not be used within
the unit.)

A list of the items selected for evaluation is included in
Appendix A. In generai, selection was made of those items considered
to be most sensitive to damage. Therefore, conclusions reached as to
the degree of operability of any installation on the basis of the
serviceability of the specific items evaluated would tend to be lower
than might be expected under actual conditions. For example, although
key items of X-ray might be unserviceable without major repairs and
would preclude the installation from adequately treating certain types
of cases, the installation could still perform those procedures in
which the use of X-ray was not absolutely essential. As a result of
shortages in supply, insufficient numbers of certain items were avail-
able to equip all six installations identically. Their number, however,
was minimal. The total number of items evaluated at each site was:

Site 1Site 2 St.

Aboveground 137 130 128
Below-ground 134 128 130

All items not completely destroyed or declared as salvage at the Nevada
Proving Grounds were further evaluatqd at the St. Louis and Louisville
Medical Depots. Based upon the criteria as outlined above, depot eval-
uations closely correlated with those done in the field at the Nevada
Proving Grounds.

2.3.2 UnitA

2.3.2.1 Site 1. Above Ground

The tent for Unit A, above ground (para 2.3.9 for damage of
tentage) was completely destroyed. Material contained within this tent
was scattered to 120 ft away from ground sero (Fig. 2.7) and about
25 ft toward ground sero (Fig. 2.8). Splint sets and one blanket set
were destroyed by fire (Figs. 2.9 and 2.10). Of the evaluated items of
equixient within Unit A, the resuscitator could not be found and was
considered destroyed; the operating lamp was evaluated as being 85 per
cent serviceable; the dispensary chest (Fig. 2.11) was intact and its
contents were undamaged; the typewriter was considered as being serv-
Icenble after depot repairs. In general, from an equipaent aspect,
Unit A above ground could be considered as being only 30 per cent serv-
iceable based upon both unevaluated and evaluated items.
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Fig. 2.7 Unit A, A, Scattering of Materliel away

frto Ground Zero (Site 1)
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Fig. 2.9 Unit A, A, Splint Set Burned, 50% Serviceable,
Category 3 (Site 1)

FIg. 2.10 Unit A, A, Blanket Set Burnedq
0$ Serviceable (Site 1)
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Fig. 2.nl Unit A, A, Dispensary Set, Background, Litter,
Foreground, 100% Serviceable, Categor,- 1 (Site 1)

2.3.2.2 Site 1, Below Ground

As in the aboveground installation, the tent was destroyed.
There was a general disruption of the equipment, although only a few
light items were blown out of the excavation (Fig. 2.12). Fires
within this installation were more widespread and all equipment showed
some evidence of fire damage. The resuscitator could not be found;
the operating lamp was 90 per cent serviceable in that only the male
plug was missing and there were small holes in the reflector; and the
"typewriter was undamaged. Contents of the dispensary set were intact.
Equijpentwise, the unit could have been considered about 25 per cent
serviceable.

2.3.2.3 Site 2. Abtve Ground

At Site 2, above ground, the tent was blown down. There was
little scattering of materiel and all equipment was either undamaged
or repairable with only minor repairs (Figs. 2.13 and 2.14). On the
basis of equipment, this unit could be considered 95 per cent service-
able.

2.3.2.4 Site 2. Below Ground

Below ground, the tentage was blown down but equipment was
A disrupted only to a minor extent. All equipment was undamaged or
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Fig. 2.12 Unit A, General View, B, (Site 1)

l //

Fig. 2.13 Unit A, A, Scattering of Materiel
toward Ground Zero (Site 2)
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damaged so slightly that it was still serviceable (Figs. 2.15 and

2.16). Equipmentwise, this unit was considered 100 per cent service-
able.

2.3.3. Unit B, 4.163 ft. Site 1. Above Ground

2.3.3.1 S2rtical Tent

In the aboveground surgery, the tent was completely destroyed
and the equipment was scattered a distance of 250 ft away from ground
sero (Fig 2.17) and a distance of 100 ft toward ground zero (Fig.
2.18). Damage to individual items of equipment varied from minor
damage to complete destruction. This da.-age was, primarily, a result
of blast effects and fire (Figs. 2.19 and 2.20). Attempts to evaluate
separately the damage from these two causes did not prove to be
feUible. Column 1, Table B.1 shows the serviceability of ei~ch Or *1-3

items of equipment evaluated within the surgery, regardless of where
the item required repair under damage criteria. Examination of the
smaller items of equipment, such as surgical instruments of a non-
flamable material, indicated that some showed evidence of having
been exposed to the fire but that in most cases they were serviceable
immediately. Contents of chests, also of a nonflammable material,
likewise were serviceable. Chests of an aluminum alloy with a
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fig. 2.15 Unit A, General View, B, toway d Entrance
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F/g. 2.16 Unit A, General View, B, away f~rom Entrance.4
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Fig. 2.17 Unit B, At Scattering of Materiel away
from Ground Zero (Site 1)

II

Fig. 2.18 Unit B, A, Scattering of Materiel toward
Grou nd Zero ( site 1)
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Fig. 2.19 Surgery, A, Lamp, Operating, Shoving Results r Fire,
10% Serviceable, Category 4 (Unit B, Site 1)

-C NFIDETIA RESTRICTE DA

F•g. 2.20 Surgery, A, Left•, 2 Inatrumant Tables 90% ad 95%
Serviceable, Category 1, Right, 20Operating Lamps
10% and 1,f., Category A, Background, Operating
Table C1,•Category 2 (Unit B, Siteo 1) .
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comparativewy low melting point, exposed to fire, were fased and con-
sidered destroyed (Fig. 2. 21). If composed of metal with a high melt-
in& point, contents of these chests were serviceable. Chests not
exposed to fire (Fig. 2.22) showed evidence of blast effects in that
lids could not be closed as a result of bending and distortion. Con-
tents of these chests which were not of a fragile nature were undamaged
(Fit 2.22). All fragile items were broken regardless of whether they
wert w_" in a chest or exposed. Itezs having parts composed of flam-

40 mable matcriali were dawaged to nonsnrviceability when they had been
exposed tn fire; such items, however, sustained only minor damage from
blast effects. On & comparstive 'asis, it was considered that the
damage sustair.ed by the unevaluated items of equipment was less than
that au 4ained by thc evalu&ted item-s. Based upon the itemz evaluated,
the over-all arithmeti.al average of serviceability of the surgical
tent was 70 per cent \.Jize 20A, Col. 1, Table B.1). In accordance with
criteri& estab~ishod in para 2.3.1, of the 48 items evaluated in the
surgical tent, 34 were in category 1, 3 were in category 2, 4 were in
category 3, and 7 were in category 4 (Line 20A, Col 1, Table B.5).
Since items in categories 1 and 2 were either undamaged or readily
repairable within the unit, 37 of 48 items were immediately serviceable
within the iunit. Thus, equipmentwise, based upon evaluated items the
surgery would have been 77 per cent i±nediately serviceable but would
have required 23 per cent replacement.

YU I4. 2.21 Sagry, A, Alu a Chest Uposed 'to -ir

(unit as, site I)
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Fig. 2.22 Surgery, A, Contents of Chest Undamaged,
Distcrtion of Metal Chest (Unit B, Site 1)

2.3.3.2 X-ray Tent

In the aboveground X-ray,, the tent was completely destroyed.
Materiel of the X-ray section was scattered to a lesser extent than
that of the surgery (Fig. 2.23), due, undoubtedly, to the heavier
nature of the equipment. Materiel of the clinics-dental, ENT, eye,
and maxillofacial-being smaller in nature than that in the X-ray
section, was scattered to about the same degrea as that of the surgery.
The serviceability of individual items of equipment within the X-ray
tent is given in Col 1, Table B.2. Figures 2.24 to 2.30 show some of
the individual items of equipment within the X-ray section with their
degree of serviceability and their category. Figures 2.31 to 2.33
show some of the individual items within the clinics, their degree of
serviceability and their category. As in the surgical tent, smaller
items of steel or of high melting-point alloys , -wed evidence of
having been exposed to fire but in almost all cases were serviceable
Immediately. Fragile items in most instances were destroyed by either
blast or fire. In then X-ray tent there was an over-all arithmetical r
average serviceability of evalup'ted i n3 of 52 per cent (Line 30A,
Col 19 Table B.2). In accordance with the damage criteria in pars
2.3.1, there were 12 items in category 1, 6 in category 2, 7 in
category 3, and 3 in category 4 within the X-ray se.ction (Line 19A,
Col 1, Table B.6); and 8 items in category 1, 2 in category 2, 0 in
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Fig. 2.25 X-ray, A, Cassette Changer 80% Serviceable,
Category 1 (Unit B, Site )i

.7r

Fig. 2.26 X-ray, A, Control Panel, 100 ma. X-ray, 75%
.%rv oable, Category 2 (Unit Bp Sito 1)
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Fig* 2.27 Xray, A, Transformer, 100% Serviceable,S22 Category 1 (Unit B, Site 1)

2.28 X-rayo, X-ra. /lo.- 9
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Fig. 2.29 X-ray, A, Water Conditioner, 97% Serviceable,
Category 1 (Unit B, Site 1)

FIg. 2.30 L-ray, A, Loading and Drying Bin, Left Background, 95%
Serviceable, Category 1, Developing Tank, Left
Foreground, 90% Serviceable, Category 1 (Unit B, Site 1)
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FJig, 2.31 Clinies, A, Dental Chair, 85% Serviceable, Category 1.
Dental Engine, Left 55% Serviceable, Category 1
(Unit Bf Site 1)

.. w ,

Fig. 2.32 Clinics A, Spenialist Chair, 70% Serviceable, Category 2,
FDregrount d Instrument Table, Background, 100% Service-

(anlio Categor 1 (Unit B, Site 1)
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Fig. 2.33 Clinics, A, Chair, Specialist, 65% Serviceable,
Category 2 (Unit B, Site 1)

category 3, and 5 in category 4 within the clinics section (Line 121,C0l 1, Table B.7). Thus, 18 out of 28 items, or 64 per cent, wereimnediately serviceable within the X-ray section; and 10 out of 15,or 66 per cent, were immediately serviceable within the clinics section(Lines 2A and 3A, Col 1, Table B.ll). Equipmentwise, therefore, theX-ray section was about 64 per cent serviceable, requiring 36 per centreplacement; and the clinics section was about 66 per cent serviceable,requiring 34 per cent replacement.

2.3.3.3 Pharmacy an Laboratory Tent

Above ground, as elsewhere, the tent was destroyed. Materielexposed on tables was blown to about the same distances as was thatfrom the surgical tent, i.e., 250 ft away from ground zero and 100 fttoward ground zero (Figs. 2.34 and 2.35). All exposed glassware waseither broken by the blast or fused by the fires. Contents of closedboxes, if packed in such a manner as to provide protection againstshook, sustained only slight damage. Normal packaging for overseasshipment, as performed at depots, afforded this protection (Fig. 2.36).Ibterials contained loosely in boxesj, such as would be encounteredunder actual operation vith working stocks, were completely destroyed(0ig. 2.3?). When the wooden boxes contained either glass materialsor flammble materials and were exposed to fire, both box and contents
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Swere either fused or btrned (Fig. 2.38). Of the unevaluated items of
equipment it was estimated that less than 20 per cent were serviceable.
Damage was higher than that of the evaluated items since a large pro-
portion of the material was of a fragile nature. Column 1, Table B.3
shows the serviceability of each evaluated item. Figures 2.39 to 2.42
show some of the items evaluated wit' the degree of damage sustained.
The over-all serviceability of evaluated items was 40 per cent (Line
14A, Col 1, Table B.3). In accordance with the damge criteria
established in para 2.3.1, of the 19 items evaluated in the laboratory
section, 8 were in category 1, 1 was in category 2, 5 were in category
3, and 5 were in category 4 (Line 12A, Col 1, Table B.9). Of the four
items evaluated in the pharmacy section, there were none in category 1,
none in category 2, 1 in category 3, and 3 in category 4. Therefore,
since categories 1 and 2 were undamaged or were immediately service-
able, 9 out of 19, or 47 per cent, of the evaluated items in the
laboratory section, and none, or 0 per cent, of those in the pharmacy
secti~o would be available for use. Based upon damage to equipment
evaluated as well as mre7aluatad, the laboratory was considered to be
30 per cent serviceable and would hava required 70 per cent replace-
ment. The pharmacy was considered to be 5 per cent serviceable and
would have required 95 per cant replace=ant.
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Cig. 2.35 Pharmacy and Laboratory, A, Scattering oD AAterie1
tow-d Grin Zero (Unit 1s, Site 1)

Flig. 2.36 Pharmacy end laboratory, A, Contents ot Depo
Packaged Ether Undamaged (Unit B, Site 1)
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S1Fi. 2.37 Pharmacy and Laboratory, A, Destruton ofs_•
Loos euly Pake Fitem (Unit B, Site 1)
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FIg. 2.39 Pharmacy and Laboratory, A, Incubator, Bacterial,
10% Serviceable, Category 4 (Unit B, Site 1)

FPi. 2.40 Phantacy and Laboratory, A, Water Distillation
Apparatus, 15% and 20% Servieeable, Categories
1 and 3 (Unit B, Site 1)
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Fig. 2.41 Pharmacy and Laboratory, A, Refrigerator,
10% Serviceable, Category 4 (Unit B, Site 1)

jr 

--

i N

7 7A

Fig. 2.4,2 Pharmacy and Laboratory, A, Microscope,
5% Serviceable, Category 4 (Unit B, Site 1)
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2.3.3.4 Ward ,Tent

In the aboveground ward, as elsewhere, the tent was
destroyed. Equipment was scattered at varying distances from 200 ft
away from ground zero to 50 ft toward ground zero (Figs. 2.43 and
2.44). Examination of unevaluated items of equipment paralleled
closely that within the X-ray and surgery. Since the largest portion
of items contained within the ward was of a flainble nature, the
effects of fire were more evident here than elsewhere. In many
instances cots, mattresses, blankets, sheets, etc., were completely
consumed, Conversely, the damage sustained from the blast was
estimated to have been less here than in other tents--a result of this
type equipment being of a less rigid nature hence not as sensitive to
the effects of blast. Of the 16 cots in this tent, 6 were immediately
serviceable. Of the two Gatch buds, one was usable Immediately and
the other after minor repairs (Fig. 2.45). Ietallic objects in most
instances were undamaged (Fig 2.46). Column 1, Table B.4 indicates
the degree of serviceability of each item of equipment evaluated
within the ward tent. Figures 2.47 to 2.49 indicate some items with
their degree of serviceability. Based upon evaluated items of equip-
ment there was an over-all average serviceability of 50 per cent

4•4

Fig. 2./3 Ward, A, Scattering of Materiel toward
Ground Zero (Unit B, Site 1) ,A
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Fig. 2.44 Ward, A, Scattering of Materiel away
from Ground Zero (Unit B, Site 1)

7U. 2.-5 W&I# Ap Gatch Be/s, loft 90% S/ -ceable, Right

W0% Serviceablep Categories 1 and 2 (Unit Do Site 1)

- . --
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Fig. 2.46 Ward, A, vataflic Bedpan and Basin, 95%
Serviceable, Category 1 (Unit B, Site 1)

I -.

J

Fig. 2.47 Ward, A, Wangenuteen Saetione,(3) 90%, 90%, and
90% Serviceable, All Category 1 (Unit B, Site 1)

no
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Fig. 2.48 Ward, A, Suction Apparatus, 40% Serviceable,
Category 1 (Unit B, Site 1)

|ii

''4

Fig. 2.49 Ward, A, in frard Lemp, 50% Serviceable,
Category I (Unit B, Site 1)

ill
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(Line llk, Col 1, Table B.4). In accordance with the damage criteria
in para 2.3.1, 14 items were in category 1, none in category 2, 3 in
category 3, and 6 in category 4 (Line 11A, Col 1, Table B.10). Thus
34 out of 23, or 60 per cent, of the items were immediately service-
able within the unit (Line 6, Col 1, "able B.11). Therefore, based
upon evaluated items, equipmentwise, the ward tent would have been
60 per cent serviceable and would have required 40 per cent replace-
ment.

2.3.3.5 Over-all, Site 1, Above Ground

Of the evaluated items of equipment, out of a total of 137
items 88 were in categories 1 and 2. Thus, equipmentwise, this
installation was 64 per cent serviceable and would have required 36
per cent replacement (Line 7A, Col 1, Table B.11).

2.3.4 Unit B. 4.163 ft. Site 1. Below Ground

2.3.4.1 Syrgical Tent

In the below-ground surgery the tent was completely
destroyed. There was little scattering of equipment either toward or
away from ground zero. There was a general disruption of equipment,
and fire damage was extensive (Figs. 2.50 and 2.51). It is estimated

e 4

~I

-' -. «' z, • •, • . •

F7g. 2.50 Swgery, 9, General View Obliquely amy
from Grcwn Zero (Unit B,, Site 1)

112
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464

ftg. 2.51. Svrgry,, D, General Viev Obliquely toward
Ground Zero (Unit B, Site 1)

thatthe "Ire damage toall equipment was more extensive here than it was
*in the abovweground installation, while blast damage was less extensive*
Almost all equipment showed some effects of fire. Unevaluated items
vhxch were nonflammable or composed of metals with a high meltin~g point
were considered serviceable. As in the aboveground installation, the
unevaluated items of equipment were damaged to a lesser extent than
were the evaluated items. Column 1, Table B.1 indicates the degree of
serv"_rceabillty v-4 each item regardless of where it would require repair
under damap cr-_'eria. Figures 2.52 to 2.54 show some of the evaluated
items vith their degree of serviceability and their category under
damage criteria as outlined in para. 2.3.1. Chests not exposed to fire
were undamaged, as were their contents (Figs. 2.51 to 2.54). Vaterials
exposed on chests, if not of a fragile naturej, were undamaged, while
fragile items were destroyed or severely damaged. Based upon evaluated
items onl~y, there was an over-all arithmetical average of service-
ability of 63 per zent (Line 20B. Col 1,, Table B.1). It is estimated,,
however, that the largest portion of damage sustained Was a result of
fir. rather then of blast effects. It is considered that the blast

* ~damae aboveg nrumd exceeded that below ground, vhile the reverse wasn
true of fire damage. The over-all arithmetical average of service-
ability of evaluated items in the X-ray tent was 31 per cent. In
accordance with damap criteria outlined in pare, 2.3.1p of the 48 Items
evaluated in the belov-ground surgery, 34 were in category 1, 2 were in
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Fig. 2 52 �irgery, B, Orthopedic Table, 0% Serviceable,
Category 4 (Unit B, Site 1) 4
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Fig. 2.53 Surgery, 3, Operating Lamp 10% Serviesable,

Category 4 (Unit 3. .�ite iS
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(Fntigs., 2.55 aeow-gr6).dsMrgeria of lammble onsiered contaieden

withn tis then eow-asoi n most rase hettws destroyed. byfienWtrgrnd t

anevaluated items of equipment,, the situation was parallel to that in
the aboveground installation; i.e., equipment composed of metals with
a high maelting point showed evidence of fire damage but was service-
ablel while that with a low melting point, orlof a flammable nature,
wans destroyed or severely damaged. As in the belov-ground surgery,

S~It Is estimated that the greatest portion of damage sustained was a
result of fire# with a mininnal result of blast. Conversely,, the
degree of blast damage in the aboveground X-ray tent was greater than
that below-ground. The serviceability of evaluated Items within the

SX-rAq tent is shown In Col 18, Table B.2. Fiues 2057 to 2.63 shwv
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Fig, 2.55 Jliniay, Beto, Bs.za Thyrl ie (Unit 3,S ite 1)
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* some of the items within the X-ray tent with their degree of service-
ability and their category under damage criteria. There was an over-
all arithmetical average of serviceability within the X-ray tent of
31 per cent. In accordance with damage criteria in para 2.3.1, there
were within the X-ray section 4 items in category 1, 7 in category 2,
0 in category 3, and 16 in category 4 (Line 19B, Col 1, Table B.6).
Of the items in the clinics section, 7 were in category 1, 1 was in
category 2, 3 were in category 3, and 5 were in category 4 (Line 12B•
Col 1, Table B.7). Thus, 11 out of 27 items within the X-ray section
and 8 out of 16 items in the clinics section were serviceable within
the unit. Therefore, the X-ray section was considered 40 per cent
serviceable and the clinics 50 per cent serviceable with 60 per cent
and 50 per cent replacement required, respectively.

2.3.4.3 Pharmacy and Laboratory Tent

Below ground, as elsewhere, the tent was destroyed. Fires
were widespread within the excavation, and practically all of the
combustible material was consumed by fire. Cave-ins of the excavation
were widespread as shown in Figs. 2.64 and 2.65. Such cave-ins covered
naterial and boxes located around the side wall which, when uncovered,
showed evidence of fire damage prior to such cave-ins (para 2.3.11,
Construction). As in other below-ground installations, blast damage

II *1

ON1

$ , -.. ... .

ftC. 2.57 X-ray Section, Bt Loading and Drying Bin,
85% Serviceable, Category It Developing

STank,, 15Category 2, Water Conditionerp
0%, Category 4 (Unit B, Site 1)
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Pis. 2.58 I-ray Section, B, Control Panel, 100 ma.,
90 Serviceable, Category 2, Transformer,
90% Serviceable, Category 2, and X-ray,
100 i., 0% Serviceable, Category 4 (Unit B, Site 1)
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Fig. 2.59 X-ray Seetion, 8, L-ray, 15 ma., •0 Serviceable, .
Cateoory 2 (Unit B, Sit. I)
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Fig. 2.60 X-ray Section, B, C•%t.• Unit, X-ray 15 z%.p
50% Serviceable, Category/ (U7nit B9 Site 1)
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F•, 2.61 Cinlel Section, D, ChaiLr, Specialiut,
.80% Serviceable, Category 1, Lamp, floor, Coakley,
•90% Srvieasble, Categozry 1 (Unit 3, Site 1)
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Fig. .6 Clinics Section, B, Chair, Dental, 65% Serviceablo,
Category 1, Engine, Dental, 0% Serviceable,
Category 4, Chair, Specialist, Background,
65% Serviceable, Category I (Unit B, Site 1)
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Fig. 2.64 Pharimay and laboratory, B, General View
toward Pharmacy Section (Unit B, Site 1)
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1Ug. 2.65 Pharmac and Laboratory, 8, General View
toward Laboratory Section (Unit B, Sit* 1)
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was considered to have been less extensive than in the aboveground
installation, while fire damage was more extensive. If not consutied
by fire, materials contained within boxes, regardless of whether loose
or depot packed, were undamaged. This was equally true of both fragile
and nonfragile items. Unlike those in the aboveground installation, it
is estimated that unevaluated items of material sustained less exten-
sive damage from blast effects than did the evaluated items. Fire
effects on either of these two groups were dependent upon the location
of the items, and both groups were considered as being equally
affected. Column 1B, Table B.3 lists the items of equipment evaluated
with their degree of serviceability. Figures 2.66 to 2.69 show some
items with their degree of serviceabilit-r and category under damage
criteria. There was an over-all arithmetical average of serviceability
of evaluated items of 27 per cent (Line 14B, Col 1, Table B.3). In
accordance with damage criteria (para 2.3.1) of evaluated items, there
were within the laboratory 8 items in category 1, 0 in category, 2, 3 in
category 3, and 8 in category 4 (Line 12B, Col 1, Table B.9); and in
the pharmacy all items were in category 4 (Line 4B, Col 1, Table 3.8).

Thus, 31 per cent of the laboratory section and none of the pharmacy
were immediately serviceable and 69 per cent and 100 per cent re:lace-
ment, respectively, would have been required.

lo1

I

Fig. 2.66 Pharmacy and Laboratory, B, Regrigerator,

10% Serviceability, Category 4 (Unit B, Site 1)

122
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Fig .2.67 hararey and d bLatoratoryB, W Blood DStiltiora Cpase,
'0% Srviceable, Category 1 (Unit B, Site 1)
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Fig. 2.69 Pharmacy and Laboratory, Incubator,
10% Serviceable, Category 4 (Unit B, Site 1)

2.3.4.4 Wrd Tent

As elsewhere at Site 1, the tent was destroyed. However,
all equipment was still within the excavation. Examination of uneval-
uated items again showed extensive fire damage to items of a combus-
tible nature. Cave-ins of the excavation were extensive (Fig. 2.70)
and with a few exceptions materials, when extracted, showed evidence
of fire damage. Only three of the cots were serviceable and the two
Gatch beds could be used with minor repairs (Figs 2.70 and 2.71).
The same situation existed in the ward tent as in the other below-
ground tents, i.e., damage resulting from fire was more extensive
than that which resulted from blast. Metallic items in most instances
were serviceable (Fig. 2.72). Column 1, Table B.4 lists the evaluated
items with their degree of serviceability. Figure 2.73 shows one item
evaluated with its degree of serviceability and its damage category.
The over-all arithmetical average of serviceability of evaluated items
was 53 per cent (Line 11B, Col 1, Table B.4). In accordance with
damag criteria ot the evaluated items, 10 items were in category 1,
1 was In category 2, 5 were in category 3, and 4 were in category 4
(Line UB, Col 1, Tabls B.10). Thus, 11 out of 20 items were
undamaged or immediately serviceable; or, equipmentwise, the ward
MS 55 per cent serviceable and would have required 45 per cent

replacement.
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Fig. 2.70 Ward, Bp General Viev (Unit B. Site 1)
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F1g. 2.71 WardB, Gttob Beds, 90% Wa 85% Ser, eable,
Category 2 (Unit B, Site 1)
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Fig 2.72 Ward, B, Metallic Items undamaged
(Unit B, Site 1)
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PII, 2.73 Ward, B, Catch Beds, Category 2, Wangenstoon
Saction, 8aokgrournd, 75% Serviceable, Category 2
(Ulnit B, Site 1)
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%4.5 Over-All. Site 1. Below Ground

Of the evaluated items of equipment in the below-ground
installation, 74 out of 134 items were in categories 1 and 2. Thus,
equipmentwise, this installation was 55 per cent serviceable and would
have required 45 per cent replacement. It was estimated that the
major portion of damage in the below-ground installation was a result
of fire Pnd was responsible for the increase of damage sustained in
this installation when compared to the aboveground installation.

2.3.5 Unit B. 9.000 ft. Site 2. Above Ground

2.3.5.1 Surgical Tent

In the aboveground surgery the tent was blown down and
destroyed by fire (Fig 2.74). Some small items were blown a maximum
of 80 ft from their original location away from the blast but none
were found toward ground zero. The large majority of the equipment,
however, was found within the area occupied by the tent (Figs. 2.74
and 2.75). Damage sustained by all items of equipment varied frcm
no damage to complete destruction. All items completely destroyed
were a result of fire and blast. Items of a nonflammable material
of high melting point showed effects of fire, but were serviceable.
As at Site 1, unevaluated items were estimated to have sustained less
extensive damage than did those in the evaluated group. Contents of
chests in all cases were undamaged or the damage was so slight as to
be insignificant. None of the aluminum chests showed evidence of
fire damage. Fragile items were broken as a result of tables being
overturned; nonfragile items, however, were undamaged. Column 2,
Table B.l indicates the degree of serviceability of all evaluated
items within the surgical tent. The over-all average of service-
ability of evaluated items was 68 per cent (Line 20, Col 2, Table
B.1). The largest percentage of damage sustained was estimated to
be a result of fire. Figures 2.76 to 2.79 show some items with their
degree of serviceability and their category. In accordance with
damage criteria outlined in pars 2.3.1, of the items evaluated, 33
were in category 1, 3 were in category 2, 4 were in category 3, and
8 were in category 4 (Line 20A, Col 2, Table B.5). Thus, 36 out of
48 items were undamaged or immediately serviceable; or 75 per cent
of all items were available for use. Therefore, the surgical tent
was considered 75 per cent serviceable with a 25 per cent replacement
requirement.

2.3.5.2 X-ray Tent

Here, as with the surgery, the tent was blown down and
destroyed by fire. In most cases the material occupied its original
location with the exception of a few small items within the clinics

DL7
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Fig. 2.74 Srgery, p General View Obliquely

tovard Ground Zero (Unit B, Site 2)

Fi. 2.75 Stugery, A, General Viev Obliquely away
fto a Ground Zero (Unit B9 Site 2)
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Fig. 2.6Srey ,Oeatn altAui~

ftg. 2.76 Singery, A, Insruerat Stable, Foregrounds
88% Serviceable, Category 3t (iTabl, Spraitng2

StSBcgon,9%SevcaltCtgr
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Fig. 2.78 Surgery, A, Table, InstrM.2nt (2), Center, 95% Serviceable,
Category 1, Lamp, Operating, 75% Serviceable, Category 2 (Unit B, Site 2)

Fig. 2.79 X-ray, A, General View Obliquely Away 46

from Ground Zero (Unit B, Site 2)
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section (Figs. 2.79 and 2.80). Fire was extensive and involved
primarily the X-ray section, sparing some portions of the clinics
section. The degree of serviceability of the items within the two
sections is shown in Col 2, Table B,2. Figures 2.81 to 2.87 show
some evaluated itemb within the X-ray tent with their degree of
serviceability and their category. As in the surgical tent, it was
estimated that the unevaluated items suffered less extensive damage
than did the evaluated items, It'3's composed of materials with a
high melting point showed effects of fire but were considered
serviceable. Those of a fragile or flammable nature were destroyed
from blast effects or from fire, respectively. The over-all arith-
metical average of serviceability of evaluated items was 38 per cent
(Line 30A, Col 2, Table B.2). In accordance with damage criteria
(para 2.3.1), there were 9 items in category 1, 1 item in category 2,
4 items in category 3, and 12 items in category 4 within the X-ray
section (Line 19A, Col 2, Table B.6); and within the clinics section
there were 7 items in category 1, none in category 2, 3 items in
category 3, and 6 items in category 4 (Line 12A, Col 2, Table B.7).
Thus, 10 out of 26 items, or 38 per cent, were undamaged or imme-
diately serviceable within the X-ray section and 7 out of 16, or
43 per cent, were undamaged or serviceable within the clinics

.o.4

Fig. 2.80 X-raV, A, General View Obliquely
toward Ground Zero (Unit B, Site 2)
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Fig. 2.81 I-ray, A, Control Unit 100 ma., Foreground, 80% Serviceable,
Category 1, Loading Bin and Dryers Backcground 70% Serviceable, Category
1 (Unit B, Site 2)

N."

ri

M2 . 2.82 X--ayy A,, Portable 15 ma. X-rays, Background,,
90% Serviceable, Category 1 (Unit B, Site 2)

1U2
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Fig. 2.83 X-ray, A, Cassette Changer, Left For-eground
90% Serviceable,, Category 1 (Unit B, Site 2

, ,,

Fig. 2.84 X-ray, A, 100 ma.. -rey Table,, Foreground,
50% Serviceable,, Category 3. 15 ma. X-ray Tube,
Background, 50% Serviceable, Category 3
(Unit B, Site 2)
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Fig. 2.85 Clinics Section, A, ?able, Opereting, Steel,
35% Serviceable, Category 1 (Unit B, Site 2)

.1

Fg. 2.6 Clini TI Lton, (uiar, Dental, 6D% Serviceable,Category 1 (Unit B, Sit. 2)4
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Ftg. 2.87 Clinics Section, Chair, Specialist, 40% Serviceable,
Category 4 (Unit B, Site 2)

section (Line 2A and 3A, Col 2, Table B.11). Therefore, the I-ray was
considered as being 38 per cent serviceable and as requiring 62 per
cent replacement; and the clinics as beirg 43 per cent serviceable,
requiring 57 per cent replacement.

2.3.5.3 Pharmacy and Laboratory Tent

The tent containing the pharmacy and the laboratory was
blown down. No fires occurred, however, so there was no damage as
occupied the area of the tent or immediately adjacent thereto (Figs.

2.88 and 2.89). All damage sustained, therefore, was a direct result
of blast. As at Site l, damage sustained by unevaluated items was
estimated to have been greater to those items which were exposed or
packed loosely in boxes than that sustained by evaluated items.
Materials packed in boxes as for overseas shipment were undamaged
(Figs. 2.90 and 2.91). Column 2, Table B.3 indicates the degree of
serviceability of evaluated items. Figures 2.92 to 2.96 show some

J of these items with their degree of serviceability and their category.
The over-all arithmetical average of serviceability of evaluated items
was 76 per cent (Line 14A, Cal 2, Table B.3). In accordance with
damage criteria, there were 15 items in category 1, 0 in category 2,

013 in category 3, and 0 in category 4 within the laboratory (Line 12A,
Cal B, Table B. 9); while 2 in category 1 and 2 in category 3 within
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Fig. 2.88 Phirrc and Laboratory, A, G al Rev Obliquely

away fr(c Ground Zero (Unit B, Site 2)

- - --- -

Fig. 2.89 Pharmacy and Laboratory, General Viev Obliquely
toward Ground Zero (Unit B, Site 2)
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Fig. 2.92 Pha&-amy aMd Laboratory, A, Water Distillation
Apparatus, 60% Serviceable, Category 1 (Unit B, Site 2)

•..4

I.'

Fig. 2.93 Pha•racy and Laboratory, A, Incubator,
75%•Serviceable, Category 3 (Unit B, Site 2)
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Fig. 2. 94 Phirmzy and Laboratory, A, Kcloscope,
4k 65% Servicoable, Category 3 (Unit B, Site 2)

II
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Ag. 2.95 Pharmacy and Laboratory, A, Refrigeratorp
90% Serviceable, Category 1 (Unit B, Site 2)
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fig. 2.96 Pharmacy and Laboratory, A, Prescription D.lance,
80% Serviceable, Category 3 (Unit B, Site 2)

the pharmacy (Line 4A, Col 2, Table B.8) were undamaged or inmediately
serviceable. Thus, the laboratory was 83 per cent serviceable and
would have required 17 per cent replacement (Line 4A, Col 2, Table
B.fl); and the pharmacy was 50 per cert serviceable and would have
required 50 per cent replacement (Line 5A, Col 2, Table B.1).

2.3.5.4 Ward Tent

The ward tent was blown down and, since no fires occurred,
all dai g9 sustained was a result of blast. Materials contained
within the tent occupied virtually the same area as the tentage
(Figs. 2.97 and 2.97). Cots and beds were virtually undamaged or
damaged so slightly as to be immediately serviceable. Other uneval-
uated items of equipmant suffered damage in relationship to their
fragility. Metal ttems and other nonfragile items were undamaged
while the fragile items sustained varying degrees of damage (Figs.
2.99 and 2.100). Column 2, TUble B.4 gives the degree of service-
ability of evaluated items. There wes an over-all arithmatical
average of serviceability of evaluated items of 82 per cent (Line 1,i#
Col 2, Table B.4). In accordance with damage criteria, 16 were in
eategory 1, and 2 were in category 3 (Line 11A, Col 2, Table B.lO).
Tu's, 16 out of 18 items were undamaged, or serviceable. Therefore,
the ward wae 88 per cent serviceable and would have required 12 per
cent replacement.
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Fig. 2.97 Ward, A,, Onral. View C•l!T,1!17 tovard
Ground Zero (Unit B, Site 2)
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/

7Ig. 2.98 Ward, A, General Viev Obliquel7 awy
fro Ground Zero (Unit B, Site 2)
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Fig. 2.99 Ward, A, Pra gle Items S hov wig Sligh
to No Damage (Unit B, Site 2)

/

\ t/

Fig. 2.100 Ward, A, Nontragile !t~us Showing
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2.3.5.5 Site 2. Over-all. Above Ground

Of the evaluated items of equipment in the aboveground
installations, 86 out of 130 were in categories 1 and 2. Thus, equip-
mentwise, this installation was 66 per cent serviceable and would have
required 34 per cent replacement (Line 7, Col 2, Table B.11). It is
estimated that the greatest damage sustained was a result of fire
rather than of blast. This factor, it is believed, accounts for the
high rate of damage within this installation when compared to the
below-ground installation and installations at the other sites.

2.3.6 Unit B. 9.000 ft. Site 2. Below Ground

2.3.6.1 Surgical Tent

The surgical tent was blown down but was still partially in
the excavation (Figs. 2.101 and 2.102). Material within the tent was
overturned and displaced away from ground zero. This was believed to
have been a result of the side wnll of thi te.,i. ovec1. urning tables and
other equipme,,t when blown from the excavation, rather than a direct
result of blast. No fires occurred; aii damage, therefore, was a
result of blast. All items of equipment remained within the excavation.

A!

Fig. 2.101 &1rgery, B, General View from North
(Unit B, Site 2)
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Fig. 2.102 Surg9, B, General View frcm South
(Unit B, Site 2)

All unevaluated items of equipment of a nonfragile nature were
undamaged, while fragile items sustained varying degrees of damage.
This damage varied from slight to complete destructicn. Contents of
all chests were intact and undamaged (Fig. 2.103). Column 2B, Table
B.Z. lists the evaluated items of equipment with their degree of
serviceability. Figures 2.103 to 2.107 show some equipment with the
degoe of damage sustained. The over-all arithmetical average of
serviceability of evaluated items was 98 per cent (Line 20, Col 2,
Table B.1). In accordance with damage criteria, of the 48 evaluated
items, 46 were in category 1, and 2 were in category 2 (Line 20B,
Col 2, Table B.5). Thus, 100 per cent of the equipment was undamaged
or Immediately serviceable (Line 1B, Col 2, Table B.11).

2.3.6.2 X-ray Tent

The X-ray tent was partially blown down but wes still within
the excavation (Figs. 2.108 and 2.109). No fires occurred, all
damage sustained being a result of blast. Only a few items of a
fragile nature were destroyed. All nonfragile items were undamaged.
Contents of all chests and boxes were intact. As in the surgical
tent, equipment displaced was considered to be a result of the
collapse of the tent rather than a direct result of blast. Figure
2.110 shows the X-ray section after removal of the tentsge. Column 2,
Table B.2 lists the evaluated items of equipment with the degree of

14A
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Pig. 2.105 Sur ery.. B. Operating Table, Aluminum,100% Servceable Category 1 (Unit B9 Site 2)

Fig. 2.106 Surgeryp B. Instrument Tables with Tnetrumentsp
100% Serviceable,, Category 1 (Unit B9 Site 2)
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FY. 2.107 Surgery, B, Table, Operating, Steel, 100% Serviceable,
Category 1, Unsterile Supplies Undamaged (Unit B, Site 2)

-I

Fig. 2.108 X-ray, B, General View Looking South (Unit B, Site 2)
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Fig. 2.109 Z-r 7 , B, General View Looking North (thit B, Site 2)
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1FJg. 2.110 X-r'ay, B, General View of' X-tray Setion
after Removal of Tentage (Unit B, Sit. 2)
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serviceability. Figures 2.111 to 2.116 show some of the items within
the X-ray tent and their degree of serviceability. The over-all aver-
age serviceability of evaluated items in the X-ray tent was 95 per cent
(Line 30B, Col 2, Table B.2). In acccrdsnce with damage criteria, of
the 26 items evaluated within the X-ra7 section, all were in category 1
(Line 19B, Col 2, Table B.6). Of the 16 items in the clinics sec-Aon,
15 were in category 1, and 1 was in category 4 (Line 12B, Col 2,
Table B.7). Thus, 100 per cent of the X-ray section (Line 2B, Col 2,
Table B.ll) and 93 per cent of the cliniCs section (Line 3B, Col 2,
Table B.11) were immediately serviceable. Replacement of items in
the X-ray tent would not have been requ ired.

2.3.6.3 Pharmacy and Laboratory Tent

The tent was knocked down and Partially blown out of the
excavation (Figs. 2.117 and 2.118). There was little displacement of
equipment. Fragile items which were th-rown to the ground as a result
of the overturning of boxes were damage-d but in only a few instances
were they destroyed (Fig. 2.119). Fragile items which had remained
in their original position were undamaged (Fig. 2.120). All packaged
items were intact. Column 2, Table B.3 shows the degree of service-

ability of evaluated items. Figures 2.121 to 2.123 show some of these
items with their degree of serviceabilit7. The over-all arithmetical
average of serviceability of evaluated items was 91 per cent (Line 14B,
Col 2, Table B.3). In accordance with damage criteria, of the 18 items
in the laboratory, 17 were in category 1, and 1 was in category 3 (Line
.12B, Col 2, Table B.9). Of the 4 items in the pharmacy, all 4 were in
cat3gory 1 (Line 4B, Col 2, Table B.8). Thus, the laboratory section
was 94 per cent serviceable and would have required 6 per cent replace-
ment. The pharmacy was 100 per cent serviceable (Lines 4B and 5B,
Col 2, Table B.11). No replacements wculd have been required.

2.3.6.4 Ward Tent

The ward tent was knocked down and partially blown from ..,
excavation--in this case toward ground zero (Figs. 2.124 and 2.125).
All nonfragile items within the tent were intact. A few fragile items
knocked to the ground were broken. Only one cot was displaced (Fig.
2.126). The only damage sustained by evaluated it°..s was to three
oxygen masks which were not repairable within the unit. Column 2,
Table B.4 lists evaluated items of equi.ment with their degree of
serviceability. The over-all arithmetical average of serviceability
of the ward was 91 per cent. Thirteen out of 16 evaluated items, or

6 81 per cent, were in category 1 and im:ediately serviceable. Since
the items that were not serviceable were all of one type (oxygen
masks), the administration of oxygen by this method would have been
the only ward function impaired.
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Fig. 2.113 X-ray, B, Cassette, Changer, 90% Ser-iceable,
Category 1 (Unit B, Site 2)

S- i

. 2 Xi

"" i
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Fig. 2.114 X-ra•v, 3, Nar~oo. Tent, ?5% Serviceable,

Category 2, 15 ma. X-ray, Right,
100% Serviceable, Category 1 (Unit B, Site 2)
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95 Serviceable, Category 1 (Unit B, Site 2)
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aFig. 2.1 hrayadLaboratory., B, General View

Fig. 2.118 Pharmacy and Laboratory, 3, General Rlev
Looking Northa (Unit By Site 2)
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. 2.119 Pharmacy and Laboratory, B, Bottled
Fig. 2 1 9 P r a y an La o a o y , B t l d Item s

from Overturned Table Showing Varying
Degrees of Damage (Unit B, Site 2)

AA

-154

F~.2.120 Pharmaoy and laboratory, B, Bottled Items,
Position Unchanged, No Damage (Unit B, Site 2)
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Fig. 2.121 Pharmacy and Laboratory, B, 1ncubat',r,,
100% Serviceable,, Category 1 (Unit B., Site 2)
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Fig. 2.122 Pharmacy and Laboratory, B, Mioroecope,
90% Serviceable, Category 1 (Unit B, Site 2)
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Fig. 2.123 Pharmacy and Laboratory, B, Refrigerator,
90% Servioeable, Category I (Unit B, Site 2)
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Fig. 2.125 Ward, B, General View Looking North

* (Unit B, Site 2)
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2.3.6.5 Site 2. Over-all. Below Grouqn

Of the evaluated items of equipment in the below-ground
Installation 123 out of 128 were in categories 1 and 2. Thus, equip-
mentwise, this installation was 96 per cent serviceable and would have
required 4 per cent replacement (Line 7B, Col 2, Table B.11).

2.3.7 Unit B. 15.000 ft. Site 3. Above Ground

2.3.7.1 Mgical Tent

The surgical tent was partially knocked down (Figs. 2.127
and 2.128) and tables and lamps located on the ground zero side of
the tent were knocked over (Figs. 2.129 and 2.130). Only a few
fragile items on these tables were damaged. All nonfragile items,
boxes, chests, and instruments were undamaged. All electrical equip-
ment was in operation. Such damage as occurred was minor in nature
and entirely the result of blast, since no fires occurred. Column 3,
Table B.1 indicates the degree of serviceability of all evaluated
items. Figures 2.131 to 2.133 show the conditions existent within
the tent after removal of the tentage. It should be noted that a
number of the operating and instrument tables were overturned durirg

Fig. 2. IV Suag3ry7, A, General View of Side toward
Ground Zero (Unit B, Site 3)
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Fig. 2.128 Surgery, A, General View Looking South
on Ground Zero Side (Unit B, Site 3)

_ / . ..

PIU. 2.129 Surgery, A, Overturning of Tables on
Ground Zero Side (Unit B, Site 3)
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Fig 2.130 93rgery, A, Displacement of Items from Overturning
Tables on Ground Zero Sido (Unit B, Site 3)

Fig. 2.131 &rgery, Ap General viev after Removal
of Tentage (Unit B, Site 3)
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Fig. 2.132 &wgery, A, after Removal of Tentage
(Unit B, Site 3)

ip
I

Fig. 2.133 Smwgery, A, after Removal of Tentae
(Unit D, Site 3)
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the removal of the tent. The over-all arithmetical average of s3rvice-
ability of all items evaluatod was 97 per cent (Line 20A, Col 3, Table
B.1). All 48 evaluated items within the surgery were in category 1
(Line 20A, Col 3, Table B.5). Equipmentwise, the surgery was con-
sidered 100% serviceable.

2.3.7.2 X-ray Tent

As in the surgery, the tent was only partially olown down
and some light equipment toward ground zero was overturned, damaging
to a minor degree some fragile items (Figs. 2.134 and 2.135). All
nonfragile items were either undamaged or damaged only slightly.
Column 3, Table B.2 shows the degree of serviceability of all eval-
uated items of equipment. There was ar over-all arithmetical average
of serviceability of 98 per cent within the X-ray tent (Line 30A,
Col 3, Table B.2). Figures 2.136 to 2.141 show the interior of the
I-ray tent after removal of tentage, with contained items, their
serviceability, and their category. In accordance with damage
criteria, all 24 items in the X-ray section and all 16 items in the
clinics section were in category 1 (Line 19A, Col 3, Table B.6 and
Line 12A, Col 3, Table B.7). Thus, both X-ray and the clinics were
100 per cent undamaged, or immediately serviceable (Line 2A and 3A,
Col 3, Table B.11).

•fi

AWA

ACA

Fig. 2.134 X-ray Tent, A, General View of Clinics
Sstion (Unit B, Site 3)

162

CONFIDENTIAL -RESTRICTED DATA



-

*s / /

467

Fig. 2.135 X-ray Tent, A, Oveturning of Equirmant
within Clinics Section (Unit B, Site 3)

ar

"FAg. 2.136 X-ray, , 15 ma. and Portable X-ray,

100% Serviceable, Category 1 (Unit B, Site 3)
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Fig. 2.137 X-ray, A, 100 ma. X-ray, 100% Serviceability#
Category I (UTit BD, Site 3)

Fig. 2.138 X.ray,, A Darkroom Tent, 90% Serviosabli,
Category 2 (Unit D, Site 3)

16/I
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Fig. 2.139 L-rayA, AlT, Specianist Chair, 100% Serviceable,
Category 1 (Unit B, Site 3)

rI

d 1ig. 2.UO0 I-a, A, Dental Qhair, 100% Servtceable,

Category 1 (U7nit 3, Sit. 3))
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Fig. 2.141 X-ray, A, Chair, Specialist, Left 95% Serviceable,
Category 1, Table, Operating, Steel, Center,
100% Serviceable, Category I (Unit B, Site 3)

2.3.7.3 Pharmacy and Laboratory Tent

As in the X-ray and surgery, the tent .as partially col-
lapsed, knocking over tables next to the side walls (Figs. 2.142 and
2.143). Only a very few fragile items were broken as a result of the
overturning of tables. Nonfragile items were either undamaged or
damaged so slightly as to be immediately serviceable. Column 3,
Table B.3 indicates the degree of serviceability of tzie evaluated
items within the pharmacy and laboratory tent. Figures 2.1M to 2.148
shov conditions within the pharmacy and laboratory after removal of
tentage. There was an over-all arithmetical average of serviceability
of evaluated items of 93 per cent (Line 14A, Col 3, Table B.3). In
accordance with damage criteria, all 18 items of the laboratory section
and all 4 items within the pharmacy were in category 1 (Line 12A,
Col 3, Table B.9 and Line 4A, Col 3, Tab's B.8). Thus both the
pharmacy and the laboratory were 100 per cent undamaged, or immediately
serviceable (Line 5A and 4A, Col 3, Table B.11).

2.3.7.4 - Tent

The ward tent, as the tents elsewhere, vas partially col-
lapsed (igs. 2.149 and 2.150). As in the other tents, the tables or
upright items against the side wall of the tent were overturned.
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Fig. 2.142 Pharmacy and Laboratory, A, General View,
Pharmacy Section (Unit B, Site 3)

Ii.

Fig. 2.143 Pharmacy and 14boratoryt A, General Viev,1aborator
Section, Tentage Partially Removed (UJnit B,, Site3
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Fig. 2.144 Pharmacy and Laboratory, A, Colorimeter,
90% Serviceable, Category 1 (Unit B, Site 3)

", 4

F7g. 2.A5 Pharmacy and Laboratory, A, Incubator,
95% Serviceable, Category 1 (Unit Bp Site 3)
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71g. 2.A46 Pharmacy and Laboratory, Aj, Water Distillation Apparatus,85% and 90% Serviceabl3, Category 1 (Unit B,, Site 3)
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Fig. 2.1U8 Pharmacy and Laboratory, A, Bottled Items,
Pharmacy Section Undamaged (Unit B, Site 3)

°/

- 1~ - ,. :

7Ig. 2.149 Ward, A, General Viev from Ground Zero

Side (Unit B, Site 3)
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FiU. 2.150 Ward, A, General View South on Ground Zero
S Side (Unit BO Sits, 3)

Several (3) fragile items were broken. Nonfragile items were
undamagd. All of the cots and beds were undamaged. Column 3.,
Table B.4 shows the degree of serviceability of all evaluated items.
There was an over-all arithmetical average of serviceability of
evaluated items of 99 per cent (Line 11A. Col 3., Table B.4). Figures
2.151 to 2.153 show the ward after removal of tentage. In accordance
with damage criteria, 17 out of 18 evaluated items were in category 1
(Line 11A., Col 3. Table B.10). Thus, 94 per cent of the evaluated
items were undamaged,, or Immediately serviceable (Lille 6A., Col 3s,
Table B.11).

2.3.7.5 Site 3. Over-all, Above Ground

j Of the evaluated items of equipment,, 127 out of 128 were in
categories - and 2 in the aboveground installation. Thus, equipment-

wise, this installation was 99 per cent serviceable and would haverequired 1 per cent replacement (Line Up Col 3, Table B.11). As
below ground(3 the items evaluated would not have prevented the unit
from accomplishing Its mission; and replacement of the destroyed
etaua, both evaluated and unevaluated, could have been deferred.
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yu. 2.151 Ward, A, General View Looking North after
Removal of Tentage (Unit B, Site 3)

p.

Fig. 2.152 Ward, As Gatch Wsd Undamaged
(Unit 8, site 3)
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Fig. 2.153 Ward, A, Ward Linen Sapplies, No Damage
(Unit B, Site 3)

2.3.8 Unit B. 15,000 ft. Site 3. Below Ground

2.3.8.1 -Surical Tent

The surgical tent remained standing, although 5 of the tent-
poles were broken and the eave-line grommets were pulled out, allowing
the sides of the tent to sag (Figs. 2.154 and 2.155). Sce of the
equipment was overturned but sustained little damage (Figs. 2.156 to
2.158). All electrical equipment was operating after the blast. No
fires occurred. A few fragile items were broken but nonfragile equip-
ment was undamaged and the relative relationship of the various
sections of the surgery was undisturbed (Fig. 2.159). Column 3,
Table B.1 shows the degree of serviceability of all evaluated items
of equipment, The over-all aritb:Setical average of serviceability
of evaluated items was 99 per cent. In accordance with damage
criteria, all 48 items evaluated were in category 1 (Line 20B, Col 3,
Table B.5). Thus, the surgery was considered 100 per cent undamaged,
or Immediately serviceable (Line 1B, Col 3, Table B.11).

2.3.8.2 X-ray Tent

The X-ray tent remained standing although, like the surgical
Stent, 2 tentpolea were broken and eave-line gromets were pulled out,
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Fig. 2.154 Unit B, B, General View Looking South
(Site 3)

ft.215Sre .Center, Tentpol Brke Zlctic
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Fig. 2.156 Surgery, B, Operating Light Ooerturned but Functioning,
Sagging Tent Side Wall (Unit B, Site 3)

1

CR

N

w Fig. 2.157 Surgery, B, Insatrtuaents on Ground Result of Ouer turned
Tables, Saggingg Tent WJall (Unit B, Site 3)
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Fig. 2.158 Surgery, B, Instrumzent Tables away from
Ground Zero, Slight Displacement (Unit B, Site 3)

-ii

4 .... b

YUg. 2.159 S&rzgry, 3, after P•movsa of Teutag. (%At B, site 3)

176

CONFIDENTIAL- RESTRICTED DATA



allowing sides of the tent to sag (Fig. 2.160). Some tables were
overturned and a few fragile items were broken (Fig. 2.161). Non-
fragile equipment was undamaged. After removal of tentage, established
relationships of the various sections was undisturbed (Figs. 2.162 to
2.166). No fires occurred and dll electrical circuits were in opera-
tion after the blast. Column 3, Table B.2 lists the evaluated items
of equipment with their degree of serviceability. The over-all arith-
metical average of serviceability of the X-ray tent approached 100 per

* cent (Line 30B, Col 3, Table B.2). In accordance with damage criteria,
all 26 items of the X-ray section and all 16 items in the clinics
section were in category 1 (Line 19B, Col 3, Table B.6 and Line 12B,
Col 3, Table B.7). Thus, both the X-ray and the clinics section were
considered 100 per cent undamaged, or immediately serviceable (Lines
2B and 3B, Col 3, Table B.11).

2.3.8.3 Pharracy and Laborqtcry Tent

The tent remained upright, although a few side poles had
been displaced and five of them were broken, overturnIng some of the
equipment and breaking a few fragile items (Figs. 2.167 and 2.168).
All nonfragile equipment was either undamaged or damaged only slightly.
The established relationship of the various sections was undisturbed
(Figs. 2.169 to 2.172). Column 3, Table B.3 lists the evaluated items

-J .' T

f i

1 -i

11/1
I __

YFU. 2.160 X-ray, B, Sagaging of Tentage on Side toward
Ground Zero JUnit B, Site 3)
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Fig. 2.161 X-ray, B, Overturning of ENT Table,
Minimal Damage (Unit B, Site 3)

. 7 -

11g. 2.162 -ray, 3, lp and hAxiUofaeial Sections away
frm Ground Zero, No Damage (Unit B, Site 3)
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Fig. 2.165 Z-ray, B, Dental Prosthetics, No Damage
(Unit B, Site 3)
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Figc. 2.164 Z-re, 3, L•r setion, No Dng. (UnIt 3, SIt. 3)
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P19g. 2.165 X-ray, B., Transforme and Cassette Changer,
No Daae (Unit B., Site 3)
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Pig. 2.166 X-ray, B 15 m. X-ray# No Damage (Unit BSt.
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Fig. 2.167 Pharmacy and Laboratory, B, General View of
Laboratory --leation, Slight Damage (Unit B, Site 3)

in
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Fig. 2.167 Pharmacy and Laboratory, BB, eneral ie oetfn

SLab~~~~~~orIatoyscgoSihtDm (Unit B, Sit. 3)
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Fig. 2.169 Pharmacy and Laboratory, B, Laboratory Section,
Slight Iamage (Unit B, Site 3)

, d

I..

Fig. 2.170 Pharmacy end Lrboretory, B, General View Looking

North after Removal of Tentage (UJnit B, Site 3)
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1ng. 2.171 Pharmacy and Laboratory, B, Pharmacy Section,
No Damage (Unit B, Site 3)

T . -R I

- L

SF•g. 2.172 Pharmacy an Laboratory, B, Refrigerator,

No D~amage (Unit B, Site 3)

CONFIDENTIAL- RESTRICTED DATA



of equipment with their degree of serviceability. There was an over-
an arithmetical average of serviceability of evaluated items of 97 per
cent. In accordance with damage criteria all of the 18 items in the
laboratory section and all of the 4 items in the pharmacy were in
category 1 (Line 12B, Col 3, Table B.9 and Line 4B, Col 3, Table B.8).
Thus, the laboratory and pharmacy were considered 100 per cent
undamaged, or immediately, serviceable (Line 4B and 5B, Col 3,
Table B.11).

2.3.8.4 Ward Tent

The ward tent remained standing. One of the center poles
was broken (Fig 2.6), three side poles were broken, and eave-line
grommets were pulled out, permitting the side walls to sag (Figs.
2.173 and 2.174). No fires occurred. Established relationships
within the ward tent were undisturbed (Figs. 2.175 and 2.176). Only
a few fragile items were broken as a result of their beirg thrown to
the ground from overturning tables. Nonfragile equipment was
undamaged. Column 3, Table B.4 lists the evaluated items of equip-
ment with their degree of serviceability. The over-all arithmetical
average of serviceability within the ward tent approached 100 per cent
(Line liB, Col 3, Table B.4). In accordance with damage criteria,

I"I

CE T1' 1

PiJg. 2.1•J Ward, B, •ggiv• of' Tentage on Ground
Zero Side (Unit B, Sit. 3)
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Fig. 2.174 Ward, B, General Viev, Sagging of
Tentage (Unit B, Site 3)
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B
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YUt. 2.175 Wa-do Bp General View Looking North after
RMowVl Of Tentage (Unit Bo Site 3)
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Fig. 2.176 Ward, B, General View Looking South after
Removal of Tentage (Unit B, Site 3)

17 items were in category 1, and 1 item vas in category 3 (Line 1iB,
Col 3, Table B.10). Thus, the below-ground ward was considered to be
94 per cent undamaged, or immediately serviceable (Line 6B, Col 3,
Table B.11).

2.3.8.5 Site 3. Over-all. Below Ground

Of the evaluated items in the below-ground installation,
129 out of 130 were in categories I and 2 (Line 7B, Col 3, Table B.11).
Thus, the below-ground installation was considered as approaching 100
per cent serviceability, requiring only a minimum of replacement of
both evaluated and unevaluated items, which could be accomplished on
a deferred basis.

2.3.9 T

2... Site 1. &gveGand

At Site 1, above ground, the tentage was completely
destroyed. The portions of tentage found showed evidence of initial
thermal radiation, but they were not compl ely burned. Blast motion-
picture photography showed an instantaneous smoking of the tentage,
but no flaming could be discerned. Figures 2.177 and 2.178 show some
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Fig. 2.177 Unit B, A, Remnants of Canvas from Tentage (Site 1)

4-4

Fig. 2.178 Unit B0 A, Remnants of Canvas from Tentage (Site 1)
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of the remnants of canvas. Eave-line tent ropes on the blast side
showed evidence of scorching, but in all cases they were broken at the
grommet. All grommets were pulled from the wall of the tent at the
foot stops. All tent pegs were intact in the ground. On the side
away from the blast, eave-line ropes had been lifted off the pegs and
were intact on the fragments of canvas found. Only 3 of the 133 tent-
poles were unbroken. Table 2.2 lists the component-parts of the tent
under damage criteria. Site 1, above ground, would have re "ed 100
per cent replacement under damage criteria.

2.3.9.2 Site 1. Below Ground

Belov-ground tentage was completely destroyed, Condition c4'
below-ground tentage was identical with that of the aboveground, except
that all eave-line ropes were broken, regardless of their orientation
to the blast. Figure 2.179 shows fragments of below-ground tentage.
Table 2.3 indicates the status of component tentage under damage
criteria. One hundred per cent replacement would have been required.
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TABLE 2.2 - Tentage Evaluation, Site 1, 4,163 ft, Above Ground

Pt•m frior to 1* 2 3 4 IN-
Blast stroyed

ent, Sectional, End Sections?,l and 2 8 8
rent, Sectional, Middle .Sections 12 12
iner, Tent, Sectional, Middle and
End Sections 20 20

Vestibule, Tent, Sectional 8 8
Tentp Fire-resistant, Squad, ,-1942 1 1
Pins, Tent, 16" 330 294 36
ins, Tent, 24" 22 203 - 23
oles, Tent, Upright, 6'2" 92 92
oles, Tent, Upright, 8'3" 16 16
oles, Tent, Upright .12'3" 16 16
ooles, Tent, Upright, 4'9" 8 3 5
oles. Tent, Ridge, 17' 1 - 1
nes, Tent (Eave, Assorted) j 210 17_3

TABLE 2.3 - Tentage Evaluation, Site 1, 4,163 ft, Below Ground

Item On Hand I
Prior to l* 2 3 4 De-
Blast stroyed

ent, Sectional, End Sections, 1 and2 8 8
ent, Sectional, Midddle Sections 12 12 12
inor, Tent, Sectional, Middle and

End Sections 20 20
estibule, Tent, Sectional N o n e u sa d

unt, Fire-resistant, Squad, M-194 1 1
Pinsg Tent, 16" _330 3B630

ns, Tent, 24" "" 226 226
ole, Tent, IUright, 6'2" 16 76
Polex, Tent, Upright, 8'3" 16 16
oles Tent, Upright, 12'3" 16 16

0oleoo Tent, Upright, 4'9" 5 3
aoles, Tent, Ride, 17' 1 1__1
Pnemp Tent (Eae, Assortedl- 210 12-10 __

'1 Xnmediate Use; 2 Field Repair; 3 Depot Repair (TOPNS);
e A ?kJor Repair or Salvage.
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2.3.9.3 Site 2. Above Ground

Aboveground tentage of the surgery and X-ray was completely
destroyed by fire. The remaining tentage was damaged seriously, but
some of it could have been repaired. By consolidation, it is estimated
that one tent could have been erected from what remained of the entire
aboveground installation. Table 2.4 lists components of tentage under
damage criteria. This installation was considered 25 per cent service-
able and would have required 75 per cent replacement.

2.3.9.4 Site 2. Below Ground

Below ground, the tentage sustained moderate damage, but
all was considered repairable under field conditions. It was
estimated that three of the four tents could have been erected within
half a day. Figure 2.180 shows some of the tentage of the below-
ground installation. Table 2.5 shows component items of tentage
under damage criteria.

tI
|~

IDI
!I

r

FIg. 2.180 X-ray, Aboveground Tentage
Category 2 (Unit B, Site 2j
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TABLE 2.4 - Tentage Evaluation, Site 2, 9,00C .•, Above Ground

On Hand JDo-
I t e m Prior to I* 2 3 4 stroyed

Blast

T Tent, Sectional, End Sections, I and 2 8 2 6
Tent, Sectional, Middle Sections 12 3 9
Liner, Tent, Sectional, Middle and

End Sections 20 20
Vestibule, Tent, Sectional 8 _i8

Tent, Fire-resistant, Squad,.X-1942 1 1
Pins, Tent, 16" 330 227 103
Pins, Tent, 24" 226 134 92
Poles, Tent, Upright, 612" 92 25 67
Poles, Tent, Upright, 8'3" 16 2 14
Poles, Tent, Upright, 1213" 16 4 12
Poles, Tent, Upright, 41'9" 8 4 4

Poles, Tent, Ridge, 17' 1 1
Lines, Tent (Eave, Assorted) 210 1129 35 1_ 46

TABLE 2.5 - Tentage Evaluation, Site 2, 9,000 ft, Below Ground

!On HandI

I t • . ;Prior to 1` 2 3 4 De-.,
l Blast stroyed

Tent, SectionalEnd Sections, I and 2 8 8
Tent, Sectional, Middle 6ections 12 121
Liner, Tent, Sectional, Middle and

End Sections 20 20
Vestibule, Tent, Sectional N o n • u s a d
Tent, Fire-resistant, Squad, 1-1942 1 1

Pins, Tent, 16" 330 330
ins, Tent, 24" 226 226
oles, Tent, Upright, 6"2" 92 77 15
ole., Tent, Upright, 8'3" 16 15 1
oles, Tent, Upright, 12V3" 16 5 4 7
oleo, Tent, Upright, 4'91 " 8 8 -

Poles, Tent, Ridge, 17' 1 -..

[ones, Tent, (Eave Assorted) .210 .... 210 J 1

'1 immediate Use; 2 Field Repair; 3 Depot Repair (TOPNS);
4 Major Repair or Salvage.
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2.3.9.5 Site 3. Above Ground

Anl of the tentage at Site 3, above ground, was field
repairable. Damage sustained consisted of tears in the side walls
toward the blast and broken eave-line ropes (Figs. 2.181 and 2.182).
It is estimated that all tents could have been placed in service-
able condition within 2 hours. Table 2.6 shows the component items
of tentage in accordance with damage criteria.

2.3.9.6 Site 3. Below Ground

Damage sustained in the below-ground installation was
minimal and was confined almost exclusively to broken tentpoles°
Except for a few minor tears, all canvas was intact. Tents with
unbroken poles could have been restored within 1 hour while those
with broken poles would have required a somewhat longer time.
Table 2.7 lists components of tentage in accordance with damage
criteria.

I€

Fig. 2.181 Ward, A, Tear in Tentage, •
Category 2 (Unit Bs, Site 3)
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A TABIL 2.6 - Tentage Emluaticn, Site 3, 15,000 ft, Above Ground

On Hand
I t e m Prior to l* 2 3 4 Do-

Blast stroyed

Tent, Sectional, End Sections, 1 and 2 8 8 -

Tent, Sentional, Middle Sections 12 12

,Uner, Tent, Sectional. Middle and
End Sections 20 20

estibule, Tent; Sectional 8 - 8
Tents Fire-resistant, Squad, M-1942 N o n e u s e d
Fins, Tent, 16" 288 288

Pins, Tent, 24" 184 184
Poles, Tent, Upright, 6'2" 88 85 _ 3

Poles$ Tent, Upright, 8'3" 16 ...... 14_
Poles, Tent, Upright, 12'3" 16 16j -1
Poles, Tent, Upright, 4'9" N o n e u s e d
Poles, Tent, Ridge, 17' N o n a u s e d

Lines, Tent (Eave, Assorted) 184 1116 168 1

TABLE 2.7 - Tentage Evalustion, Site 3, 15,000 ft, Below Ground

On Hand
I t e 0 Prior to 1* 2 3 4 De.

Blast stroyed

ent, SectionalEnd Sections, 1 and 2 8 .8
ent, Sectional, Middle Sections 12 12
ner, Tent, Sectional, Middle and
End Sections 20 20

Vestibule, Tent, Sectional N o n a u a e d
Tent, Fire-Resistant, Squad, M-1942 N o n e u a e d
Pins, Tent, 16" 288 288 . __

Pins, Tent, 24" 184 184
Poles, Tent, Upright, 6'2" 88 77 11
Poles, Tent, Upright, 8'3" 16 13 1 3

Poles, Tent, Upr.ght, 12'3" 16 3
Poles, Tent, Upright, 419" N o n a u a da

* Poles, Tent, Ridge, 17' N o n e u a e d

LInes, Tent (Eave, Assorted) 184 Ii92 __92=__

*1 Immediate Use; 2 Field Repair; 3 Depot Repair (TONS);
* A Ibjor Repair or Salvage.
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Fig. 2.182 Surgery, A, Tear in Tentage,
Category 2 (Unit B, Site 3)

2.3.10 Electrical Circuits

2.3.10.1 Site 1. 4.163 ft

The generator at Site 1 was found to be still running subse-
quent to the blast. The circuit breaker on the generator, however, was
open, permitting ro flow of current to the output side. After a careful
check it was determined that the only apparent damage sustained by the
generator was to the side panels which were slightly bent as a result
of the blast; and the paint on the irouni zero was discolored as a
result of the initial thermal energy (Fig. 2.183). The entire wiring
syste, including the main circuits and the subsidiary Urcuits, was
disrpted and, in many instances, burned (Fig. 2.184). Only a small
portior of the ,iire oild have beon utilized. All circuit breakers in
every tent were opon (Fig. 2.185). Although the damage sustained by
the generator Vat so alight that it would have been imniediately serv-
iceable, the complote wiring svfstem would have required 100 per cent
replacement.

2.3.10.2 Site 2t

The generator at Site 2 was foud to be still running subse.
quent •o the blast. The main circuit breaker at the generator was
open. There was no apparent damage from the blast or from initial
ther•al radiation. The main circuit extending from the generator to
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Fig. 2.183 Site 1, Generator, 100% Serviceablep Categoy 1
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Fig 2, 8 Sit 1, R t of Wi in Ci c i fro Generato
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Fig. 2.185 Site 1, B, Open Circuit Breakers

the aboveground installation was intact. The main line in the surgical
and X-ray tents, however, as well as the subsidiary circuits within
these tents, was completely destroyed by fire. The main line and sub-
sidiary circuits extending from the termination of the X-ray tent
through the aboveground pharmacy and laboratory, ward, and Unit A tent,
as well as the entire main line and subsidiary circuits of the below-
ground installation, were intact. All circuit breakers, both above and
below ground, were open but were otherwise undamaged with the exception
of those burned within the aboveground surgery and X-ray. It is
believed that the fires occurring in the aboveground installation
resulted from flammable vapors, such as gasoline and ether, being
ignited from short circuits occurring within the surgery and X-ray
tents as a result of the blast. This belief is based upon the fact
that for a minimum of 10 minutes subsequent to the blast there was no
evidence of fire at Site 2 from the observation point. After the
clearing of the dust cloud from Site 2 there vas no evidence of fire
until - 5 minutes thereafter, when black smoke began to rise from the
installation. This smoke was believed to be of such type that it
could result only from the burning of a rubberised product or crude
petroleum. Since none of the latter was present in the installation,
the only source could have been the rubberised tent of the darkrocu in
the X-ray section. Motion-picture photograpby during the blast failed
to definitely corroborate the cause of the fire. It is believed,
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however, that the absence of fire in the other tents of the above- and
below-ground installations further supports the assumption of the
eecondary nature of that fire. It is estimated that 50 per cent of

aboveground circuits and 100 per cent of the below-ground circuits
co•ld have been restored in a minimum length of time.

2.3.10.3 Site 3. 15,000 ft

The generator at Site 3 was found to be operating subsequent
to the blast. The circuit breaker was closed on the generator as well
as in each tent. All energized equipment was still functioning and
all circuits were intact. There was no apparent damage to the
generator and the entire electrical system was considered to be 100 per
cent operational.

2.3.11 Construction

The comparative value of the two types of construction utilized
in the test in sustaining the forces of an atom.i explosion could not
be definitely determined. At Site I, neither type adequately retained
the walls of tho excavations. In most instances, however, this failure
was believed to have been a result of the fires which occurred within
these excavations rather than of the forrsa released from the explosion
itself. The sandbagged portion of the excavations (Fig. 2.186) caved
in as a result of the sandbags being burned, thereby releasing their
contents and destroying their retaining qualities. The stake and
chicken wire supported portions were affected in a similar manner.
The stakes, being constructed of wood, were consumed by fire, which
permitted the then unsupported chicken wire and burlap to collapse
(Fig. 2.187). In addition, some of the stakes were broken directly
as a result of blast effects. While many of the retaining wires on
the stakes had been torn loose from the top of the stakes, the number
was insufficient to result in a complete collapse of the retaining
wall (Fig. 2.188).
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Fig. 2.188 Site 1, Stake Intact but Retaining Wire
Torn Loose from Stake
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CHAPTER 3

DISCU..SION. CONCLUSIONS, AND RECC.!.!NDAT IONS

3.1 DISCUSSION

3.1.1 Casue. s tesa

In evaluating the effects sustained by personnel--both patient
and operating--in field medical instd.llations functionally established,
considerable conjecture had to be undertaken since many of the factors
involved In cacualty production do not lend themselves to precise
scientific methods of evaluation. In the dete=ination of the effects
of thermal and nuclear radiations, criteria established in TM 23-200
were utilized. Since the humzan body is able to withstand overpressuresy
per se, in excess of those occurring at the three sites, casualty pro-
duction from the blast phencmena in most cases was attributed to the (A
effects of the contents of the installations becoming secondary mis-
siles. The possibility of the human body itself acting as a missile
was considered but was more difficult to evaluate. The types of injury
austair, were determined by the mass, configuration, and degree of
displacement of entire items or of fragments thereof. Burns resulting
from fires have been estimated upon the occurrence, extent, and time of
occurrence of fires, and the injuries sustained by personnel as a
result of phenomena occurring prior to the fires, i.e., personnel being
incapacitated in numbers and extent which would preclude their either
moving or being removed from burning areas.

3.1.2 Ma~erial and Ei'!r-•D•nt

The method utilized In the evaluation of damage to equipment
has been outlined in paras 1.2.6 and 2.3.1. The reciprocal of the
percentage of damage sustained, i.e., the per cent of serviceability,
has been utilized in this report since the damage, per so, is not con-
sidered to be the primary consideration. In the event of the utiliza-
tion of mass destruction weapons, the medical service is confronted
with the problem of mass casualties: therefore, the degree of service-
ability or the ability of medical service installations to provide
expeditious and adequate medical care to such casualties is of primary
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importance. The degree of damage sustained by any item or by an
installation, therefore, becomes secondary, and the utilization of an
item immediately or after minor repairs is the primary and immediate
concern of the medical service. Likewise, the ability of any instal-
lation to care for casualties (even on a limited scale) is of paramount

* importance. In view of the foregoing, the per cent of serviceability
and the utilization of the four categories of serviceability have been
employed in lieu of the damage criteria of mild, moderate, and severe,
as outlined in TM 23-200.

3.1.3 Installation Operability

Serviceability percentages of installations represent an
estimate of the total effects on personnel and equipment. Conclusions
reached are subject to considerable variations, and predictions extra-
polated to conditions other than those existent at the test site have
not been attempted. Neither have attempts been made to determine in
what field any installation would have been limited in the detailed
care and treatment of patients. In the evaluation of equipment in
accordance with damage criteria, however, the placement of certain
items in category 2, for example, would be a result of replacing a
destroyed component of that item from a like item in a lower category
("cannibalization"), while, if each like item were considered sepa-
rately and not as a source of component replacement, both items might
fall into categories which could not be utilized within the units.

3.1.4 Fires

The critical ignition energy for the tentage used was 25
cal/cm2 . Except for a litter and a water can which were placed outside
the ward tent of each area for kindling and missile comparison, the
remainder of the area was scrupulously policed of all combustible
materials likely to be seen by the fire ball. Timed technical photog-
raphy at Site 1 demonstrated no flaming, bht a cloud formation which
resembled smoke was seen; Site 2 and Site 3 showed no evidence of
flaming or smoke. At Sites 1 and 2, fires occurred which, to a certain
degree, masked the effects of the atomic phenomena, per so. Attempts
were made on evaluation of equipment to differentiate between damage
reaulting from the primary e of 's *r-b aid that rosulting fr--=
fires; such differentiation, however, did mot prove feasible. At Site
1 there was a 64 per cent serviceability above ground; while below
ground there was 55 per cent, or approximately 10 per cent greater
serviceability above ground. At Site 2 there was 66 per cent service-

Sability above, with 96 below, or 30 per cent greater serviceability
below ground. It is believed that at Site 1, below ground, the equip-
ment remaining within a confined area and thereby being subjected to
more extensive fires, was a factor responsible for the decrease in

Sserviceability in the below-ground installation. At Site 2, where
fires occurred only in the aboveground installations, the conditions
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wre reversed; and the increase of serviceabilit7 below ground, over A
that which might be anticipated, was a result of the failure of the
occurrence of fires in that installation. Therefore, in the absence
of fires, the degree of protection afforded to ezuipment by dug-in
installations is probably inta::.3diate between t:-e two situations, or
approximately 20 per cent greater for a below-grzund than for an
aboveground establisbnent.

3.2 CONCLUS:ONS

1. Under the established conditions of the test the results of
Project 3.27 were highly satisfactory and, together with other informa-
tion, will provide data which can bG utilized in the fulfillment of the
objectives outlined in para 1.1 with regard to the effects on field
medical installations.

2. Within the respective overpressure and thermal energy read-
ings of 7.8 - 1.0 psi and 40 - cal/cr2 , and in the absence of fiies,
from a comparative analysis of the protection afforded by placing
field medical installations in dug-in positions 'rather than placing
them above ground) it is estimated that the casusilty incidence for
personnel is reduced 40 to 50 per cent, and the equipment damage is
reduced by 20 per cent.

3. A field medical installation above grc-nd, established under
current doctrine and with current equipment, Su-jected to overpressures
and thermal energies in excess of 3.0 psi and 9 :al/cm2, respectively,
may be damaged to such an extent that it would n:t be able to carry out
its complete mission during the required period for area damage control
opc ations, and requirements for eventual operation will more nearl,
approximate 100 per cent replacement of personnel and equipment--the
closer the conditions approach those of 7.0 psi and 40 cal/cm2 .

4. In the absence of fires, a field medi-al installation in a
standard dug-in position subjected to overpress'.res in excess of 3.0
psi but less than 7.C psi may be considered as cspable of partially
(90 to 10 per cent) fulfilling its mission during the period of area

damage control operations.
5. An installation, either above or below ground, subjected to

less than 3.0 psi and 9 cal/cm2 may be considered as capable of perform-
in& its missiorzswholly or in part. In the former situation, this
capability is estimated to be 70 to 100 per cent and in the latter
90 to 100 per cent.

6. The occurrence of fires in a field medical installation
subjected to less than 7.0 psi and ! 15 cal/cm2 will be a primary
hazard to both personnel and equipment and, if uncontrolled, will
result in such installation becoming incapable of performing its
mission.

7. Casualty incidence in an installation subjected to over-
pressures of 7.0 psi and greater will approach 100 per cent. At
pressures lower than 7.0 psi and greater than 2.0 rs! And less than
15 cal/cm2 , injuries will be composed of traumatic wounds and thermal
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burns, both from thermal radiation and from fires. It is estinated
that in an operating installation 75 per cent to 90 per cent of all
casualties will be traumatic in nature, the remaining 10 t, 20 per
cent being thermal or a combination of injuries.

8. Under conditions of the effects of an air burst weapon,
residual i. 'iation may be disregarded as a hazard at distanc.-s from
ground zero at which other phenomena, blast, thermal, and initial
nuclear radiation effects would not have resulted in totally
incapacitating a field medical unit to perform its mission.

3.3 RECONNENDATIONS

With current equipment, and established in accordance with
current doctrine for field medical installations, it is considered
that the data obtained in Project 3.27 are adequate to meet the
objectives of the test; and no further full-scale tests are recommended
at the oresent time.

It is further considered that tests on a smaller scale are
desirable to substantiate and expand on the data obtained in Project
3.27.

It is -ecommended that, with th: asdvent and authorization of
never type shelters and equipment for field medical installations,
further non-fullscale testing be conducted for the purpose of
determining weapons effects on such equipment.

4
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APPENDIX A b

SEUIPRENT LISTS

COMPLETE EQUItMN LIST

3-109-100 none Set, Exctonsion and Traction, Wire Type, M-2:
3-186-840 '±± ±nsformr, Cautery, Medium, 110 volt, 60 cycle, AC:
3-238-800 Cystoscope, Double Cathcterizing, Bro-wr-Buorgor, 16 Fr:
3-268-875 Drainage and Suction Apparatus, Wangenrteen Type, Portable:
3-275-600 Electrosurgical Unit, Portable, 110-220 volt, 60 cyclu, AC:
3-425-200 Inhalator, Mask Type, Oxygen Therapy Apairatus:
3-457-400 Lamp, Floor Stand, Coakley, 110 volt, AC-DC:
3-467-200 Magnet, Eye, Lancaster, Small, 1.0 volt, AC-DC:
3-540-200 Otoscope, Electric:
3-540-800 Otoscope and Ophthalmoscope Set, Electric:
3-579-500 Proctosigmoidoscope, Electric, Distal LightinE, Pneumatic

Typo:
3-579-600 Proctosigmoidoscopo, Electric, Proximal Lighting, Pneumatic

Type:
3-713-100 Sphygmomanometer, Aneroid:
3-713-200 Sphygmomanomcter, Mercurial:
3-752-750 Sucticn Apparatus, Portable, 110 volt, 60 cycle, AC:
4-017-195 Balance, Harvard Trip, Double Beazi:
4-01o-400 Balance, Prescription, 120 Cm. Capacity:
4-030-420 Bath, Water, Serological, 110 volt, AC-DC:
4-102-820 Burner, Alcohol, Barthel Type:
4-129-450 Centrifuge, Small, 110 volt, AC-DC:
4-185-225 Colorimrter, Duboscq, Inclined:

4-287-065 Illuminator, Microscope, Substage, Daylight, 110 volt,
AC-DC:

4-288-620 Incubator, Bacteriological, Mcdium, 110-220 volt, AC-DC:
4-315-000 Microscope, Monocular:
4-389-600 Rotating Apparatus, Slido, 110 Yolt, AC-DC:
4-404-832 Still, Water, Electrically Heated, 1 gal., 110-220 volt,

AC-DC:
5-143-250 Chair, Donta1 Operating, Folding, Firld:
5-253-750 Engine, Denta 1 . Foot Pedal Type:
5-389-19: Lathe, Dental Aboratory, Heavy Duty, Lu volt, 60 cycle IC:
6-011-700 Cassetto Changcr, 110 volt, ýO cycle, AC:
6-012-124 Chost, 7-ray Film, Load Lined, Empty: j
6-013-680 Control Uni.t and Transformer, X-ray Apparatus, 15 MA,

110-220 volt, 50-60 cylo, AC:
6-014-280 Dryer and Loading Bin Combination, Radiographic, Field,

110 volt, 60 cyclo, AC: 4
6-C39-525 Illuminator, Dontal Film, 110 volt, AC-MC:
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4 6-040-000 Illrmtnator, .AdioMrhic Film, Fluores-ent, 110 volt,60 cycle, AC:
6-109-8"O Mixer, Fluids, 110 volt, AC-S.C:
6-124-310 Procossing Machint., Fa2:•ciraphic Fapur and Developer

Packet, 110 volt, 60 cyclu, AC:
6-124-725 Cablu Assembly and Radiographic Cone Set, X-ray Apparstus,

Field:
6-124-755 Control, X-ray Apparatus, 100 MA, 110-220 volt, 60 cycla,AC:
6-124-775 Transformor, X-ray Apparatus, 100 YA, 110-220 volt, 60

cycle, AC:
6-124-795 Tube Unit Assembly, X-ray Apparatus, Rotating Anode, IZ00 MA:
6-127-775 Safelight, Bench or '.ali, X-ray Filter:
6-127-825 Safelight, Coiling, X-ray Filter:
6-158-100 Table and Tube Stand, Radiographic and Fluoroscopic

Apparatus, Field:
6-167-678 Tank, Radiographic Film Processing, Field:
6-169-250 Tube Stand, X-ray Apparatus, Mobile-Portable:
6-290-000 Water Conditioning Unit, Radiographic Darkroom, Field,

110 volt, 60 cycle, AC:
7-046-010 Chair, Specialist, with Adjustable Lamp:
7-066-275 lamp, Operating, Eyn, Portable, 110 volt, 60 cycle, AC:
7-066-325 lamp, Operating, Field, Portable, 110-220 volt, AC-DC or

"Battery:
7-081-590 Stand, Instrument, Adjustabeo, CP14:
7-084-490 Sterilizer, Dressing and Utensil, Fuel Heated, 16 by 36

inches, M-2:
7-084-712 Sterilizsr, Instrument, Boiling Type, Fuel Heated, CW,

"9-3/4 by 3-3/4 by 2-3/8 inch-s, M-2:
7-084-735 Sterilizer, Instrurent, BoilinL T•pe, Fuel Heated, CRM,

18 by 10 by 9 inches:
7-085-352 Heater, Sterilizer, 110-220 volt, AC-DC:
7-085-400 Stove, Gasoline, 5,000 B. T. U., One Burner:
7-085-455 Stove, Gasoline, Two Burner, with Metal Case:
7-093-975 Table, Instrument, Folding, 33 by 18 inches:
7-098-150 Tablep Operating, Foldings
7-098-175 Table, Operating, Folding, M-2:
7-099-400 Table, Orthopedic, Portable:
7-124-100 Lamp, Infra-Red, Incandescent Type, 500 watt, 110 volt,

AC-DC:
26.ai-228-20 Refrigerator, Meohanioally Cooled,
26-T-160 Table, Camp, Folding, Wood, 36 by 24 inches:

ilk
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APPENDIX B

EXPLANAORY N•X1ES B.1 to B.4

TABLES B.1 to B.10

B.1 Of the items exposed in this experiment, certain major items of
medical equipment were evaluated by medical equipment maintenance
personnel in order to determine the extent of serviceability of each
such item before and after the test. The number of items at each
location was:

Si&21 Sie 2Site 3

Above ground 137 130 120
Below ground 134 128 130

I
B.2 To present gross evaluation data, Tables B.1 through B.10 exhibit
each item, its location during experiment, and its percentage of serv-
iceability after experiment. Detailed statistical studies might be
conducted from these tables and frcm the supporting evaluation records
on file. Such is not the intent here. Rather, the detailed records
have been consolidated into grouped tables, and only such statistics
extracted as have been desired for purposes of general discussion. It
was considered to be of interest to reduce the tables to arithmetical
means, compute standard deviations, and evaluate medians for the items
at each location. Since in this report no distinction has been made
between "primary" and "secondary" fires, the indication of any effects
on items as a result of secondary fires would not be practicable.

B.3 Tables B.1, B.2, B.3, and B.4 are summarizations of the individual
sheets used by maintenance technicians in evaluating each item follow-
ing the test. In several instances, items were not available, and
improvised substitutions were used and are so indicated in the tables.
In other instances, sufficient items were neither available nor impro-
vised and these are indicated by the word "None" to explain differences
in numbers of items at each location.

This collation of the results of the individual evaluation sheets
presents considerable basic data required to interpret and support the
text.

B.4 Tables B.5, B.6, B.7, B.8, E.9, and B.10 depict the results of
placing each evaluateu item at each location into the proper category
of serviceability represented by the status of 1. immediate usabil."_ty,
2. repairable for use by operating unit, 3 repairable only at main-
tenance shop level, or 4. requiring rebuilaing or complete salvage.

Such assignment of categories portrays realistically the actual
serviceability of each item and of the installation as a unit, equip-
mentwise.
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ITEMS 0MITTED AT SITE 1

Above Below
Items Ground Ground

3-579-500 Proctosigmoidoscope, Electric, Distal
Lighting, Pneumatic Type: x X

3-579-600 Proctosigmoidoscope, Electric,
Proximal Lighting, Fne-ratic Type: x x

4-287-.065 Illuminator, Mic-oscope, Substage,
Daylight, 110 volt, AC-DC: x

7-085-352 Heater, Sterilizer, 110-220 volt, AC-DC: x

ITEMS OITTED AT SITE 2

3-579-600 Proctosigmoidoscope, Electric,
Proodmj1 Lighting, Pneumatio Type: X x

3-752-750 Suction Apparatus, Portable, 11.0 volt,
60 cycle, AC: x x

4-030-420 Bath, Water, Serological, 110 volt, AC-DC: x x
7-085-352 Heater, Sterilizer, 1-0-220 volt, AC-DC: x x
7-099-400 Table, Orthopedic, Portable: x •
26-T-160 Table, Camp, Folding., Wood, 36 by 24 inches: X

ITEMS OMITTE&I AT SITE 3

3-579-500 Proctosigmoidoscope, Electric, Distal
Lighting, Pneumatic Type. x

"3-579-600 Proctosigmoidoscope, Electric, Proximal
Lighting, Pneumatic Type: x

4-030-420 Bath, Water, Serological, 110 volt, AC-DC: x
6-011-700 Cassette Changor, 110 volt, 60 cycle, AC: x
7-0W5-352 Beating, Sterilizer, 110-220 volt, AC-DC: x z
7-099-400 Table, Orthopedic, Portable: X •
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